1 

SEQUENCE LISTING 
<110> HAMILTON, STEPHEN 

<120> EXPRESSION OF CLASS 2 MANNOS IDASE AND CLASS III 
MANNOSIDASE IN LOWER EUKARYOT I C CELLS 

<130> GFI/107 

<140> 10/616,082 
<141> 2003-07-08 

<150> 10/371,877 
<151> 2003-02-20 

<150> 09/892,591 
<151> 2001-06-27 

<150> 60/214,358 
<151> 2000-06-28 

<150> 60/215,638 
<151> 2000-06-30 

<150> 60/279,997 
<151> 2001-03-30 

<150> PCT/US02/41510 
<151> 2002-12-24 

<150> 60/344,169 
<151> 2001-12-27 

<160> 119 

<170> Patentln Ver . 3.2 

<210> 1 

<211> 1968 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . (1965) 

<400> 1 

atg ccc gtg ggg ggc ctg ttg ccg etc ttc agt age cct ggg ggc ggc 
Met Pro Val Gly Gly Leu Leu Pro Leu Phe Ser Ser Pro Gly Gly Gly 
15 10 15 




ggc ctg ggc agt ggc ctg ggc ggg ggg ctt ggc ggc ggg agg aag ggg 
Gly Leu Gly Ser Gly Leu Gly Gly Gly Leu Gly Gly Gly Arg Lys Gly 
20 25 30 



2 




3 



get aca ata gta gat gec ctg gat acc ctt ttc att atg ggc atg aag 768 
Ala Thr lie Val Asp Ala Leu Asp Thr Leu Phe lie Met Gly Met Lys 
245 250 255 

act gaa ttt caa gaa get aaa teg tgg att aaa aaa tat tta gat ttt 816 
Thr Glu Phe Gin Glu Ala Lys Ser Trp lie Lys Lys Tyr Leu Asp Phe 
260 265 270 

aat gtg aat get gaa gtt tct gtt ttt gaa gtc aac ata cgc ttc gtc 864 
Asn Val Asn Ala Glu Val Ser Val Phe Glu Val Asn lie Arg Phe Val 
275 280 285 



ggt gga ctg ctg tea gee tac tat ttg tec gga gag gag ata ttt cga 
Gly Gly Leu Leu Ser Ala Tyr Tyr Leu Ser Gly Glu Glu lie Phe Arg 
290 295 300 

aag aaa gca gtg gaa ctt ggg gta aaa ttg eta cct gca ttt cat act 
Lys Lys Ala Val Glu Leu Gly Val Lys Leu Leu Pro Ala Phe His Thr 
305 310 315 320 

ccc tct gga ata cct tgg gca ttg ctg aat atg aaa agt ggg ate ggg 
Pro Ser Gly lie Pro Trp Ala Leu Leu Asn Met Lys Ser Gly He Gly 
325 330 335 



912 



960 



1008 



egg aac tgg ccc tgg gee tct gga ggc age agt ate ctg gee gaa ttt 1056 
Arg Asn Trp Pro Trp Ala Ser Gly Gly Ser Ser He Leu Ala Glu Phe 
340 345 350 

gga act ctg cat tta gag ttt atg cac ttg tec cac tta tea gga gac 1104 
Gly Thr Leu His Leu Glu Phe Met His Leu Ser His Leu Ser Gly Asp 
355 360 365 

cca gtc ttt gee gaa aag gtt atg aaa att cga aca gtg ttg aac aaa 1152 
Pro Val Phe Ala Glu Lys Val Met Lys He Arg Thr Val Leu Asn Lys 
370 375 380 

ctg gac aaa cca gaa ggc ctt tat cct aac tat ctg aac ccc agt agt 1200 
Leu Asp Lys Pro Glu Gly Leu Tyr Pro Asn Tyr Leu Asn Pro Ser Ser 
385 ' 390 395 400 

gga cag tgg ggt caa cat cat gtg teg gtt gga gga ctt gga gac age 124 8 
Gly Gin Trp Gly Gin His His Val Ser Val Gly Gly Leu Gly Asp Ser 
405 410 415 

ttt tat gaa tat ttg ctt aag gcg tgg tta atg tct gac aag aca gat 1296 
Phe Tyr Glu Tyr Leu Leu Lys Ala Trp Leu Met Ser Asp Lys Thr Asp 
420 425 430 

etc gaa gee aag aag atg tat ttt gat get gtt cag gee ate gag act 1344 
Leu Glu Ala Lys Lys Met Tyr Phe Asp Ala Val Gin Ala He Glu Thr 
435 440 445 



4 



cac ttg ate cgc aag tea agt ggg gga eta acg tac ate gca gag tgg 13 92 
His Leu lie Arg Lys Ser Ser Gly Gly Leu Thr Tyr lie Ala Glu Trp 
450 455 460 

aag ggg ggc etc ctg gaa cac aag atg ggc cac ctg acg tgc ttt gca 144 0 
Lys Gly Gly Leu Leu Glu His Lys Met Gly His Leu Thr Cys Phe Ala 
465 470 475 480 

gga ggc atg ttt gca ctt ggg gca gat gga get ccg gaa gee egg gee 1488 
Gly Gly Met Phe Ala Leu Gly Ala Asp Gly Ala Pro Glu Ala Arg Ala 
485 490 495 

caa cac tac ctt gaa etc gga get gaa att gee cgc act tgt cat gaa 1536 
Gin His Tyr Leu Glu Leu Gly Ala Glu lie Ala Arg Thr Cys His Glu 
500 505 510 

tct tat aat cgt aca tat gtg aag ttg gga ccg gaa gcg ttt cga ttt 15 84 
Ser Tyr Asn Arg Thr Tyr Val Lys Leu Gly Pro Glu Ala Phe Arg Phe 
515 520 525 

gat ggc ggt gtg gaa get att gee acg agg caa aat gaa aag tat tac 1632 
Asp Gly Gly Val Glu Ala lie Ala Thr Arg Gin Asn Glu Lys Tyr Tyr 
530 535 540 



ate tta egg ccc gag gtc ate gag aca tac atg tac atg tgg cga ctg 
lie Leu Arg Pro Glu Val He Glu Thr Tyr Met Tyr Met Trp Arg Leu 
545 " 550 555 560 



ctt ctt cca eta gaa cac tgg ate ttc aac acc gag get cat cct ttc 
Leu Leu Pro Leu Glu His Trp He Phe Asn Thr Glu Ala His Pro Phe 
625 630 635 640 



1680 



act cac gac ccc aag tac agg acc tgg gee tgg gaa gee gtg gag get 1728 
Thr His Asp Pro Lys Tyr Arg Thr Trp Ala Trp Glu Ala Val Glu Ala 
565 570 575 

eta gaa agt cac tgc aga gtg aac gga ggc tac tea ggc tta egg gat 1776 
Leu Glu Ser His Cys Arg Val Asn Gly Gly Tyr Ser Gly Leu Arg Asp 
580 585 590 

gtt tac att gee cgt gag agt tat gac gat gtc cag caa agt ttc ttc 1824 
Val Tyr He Ala Arg Glu Ser Tyr Asp Asp Val Gin Gin Ser Phe Phe 
595 600 605 

ctg gca gag aca ctg aag tat ttg tac ttg ata ttt tec gat gat gac 1872 
Leu Ala Glu Thr Leu Lys Tyr Leu Tyr Leu He Phe Ser Asp Asp Asp 
610 615 620 



1920 



cct ata etc cgt gaa cag aag aag gaa att gat ggc aaa gag aaa tga 1968 
Pro He Leu Arg Glu Gin Lys Lys Glu He Asp Gly Lys Glu Lys 
645 650 655 



5 



<210> 2 

<211> 655 

<212> PRT 

<213> Mus musculus 



<400> 2 

Met Pro Val Gly Gly Leu Leu Pro Leu Phe Ser Ser Pro Gly Gly Gly 
15 10 15 

Gly Leu Gly Ser Gly Leu Gly Gly Gly Leu Gly Gly Gly Arg Lys Gly 
20 25 30 

Ser Gly Pro Ala Ala Phe Arg Leu Thr Glu Lys Phe Val Leu Leu Leu 
35 40 45 

Val Phe Ser Ala Phe lie Thr Leu Cys Phe Gly Ala lie Phe Phe Leu 
50 55 60 

Pro Asp Ser Ser Lys Leu Leu Ser Gly Val Leu Phe His Ser Asn Pro 
65 ~ 70 75 80 

Ala Leu Gin Pro Pro Ala Glu His Lys Pro Gly Leu Gly Ala Arg Ala 
85 90 95 

Glu Asp Ala Ala Glu Gly Arg Val Arg His Arg Glu Glu Gly Ala Pro 
100 105 110 

Gly Asp Pro Gly Ala Gly Leu Glu Asp Asn Leu Ala Arg lie Arg Glu 
115 120 125 

Asn His Glu Arg Ala Leu Arg Glu Ala Lys Glu Thr Leu Gin Lys Leu 
130 135 140 

Pro Glu Glu He Gin Arg Asp He Leu Leu Glu Lys Glu Lys Val Ala 
145 150 155 160 

Gin Asp Gin Leu Arg Asp Lys Asp Leu Phe Arg Gly Leu Pro Lys Val 
165 170 175 

Asp Phe Leu Pro Pro Val Gly Val Glu Asn Arg Glu Pro Ala Asp Ala 
180 185 190 

Thr He Arg Glu Lys Arg Ala Lys He Lys Glu Met Met Thr His Ala 
195 200 205 

Trp Asn Asn Tyr Lys Arg Tyr Ala Trp Gly Leu Asn Glu Leu Lys Pro 
210 ' 215 220 

He Ser Lys Glu Gly His Ser Ser Ser Leu Phe Gly Asn He Lys Gly 
225 230 235 240 

Ala Thr He Val Asp Ala Leu Asp Thr Leu Phe He Met Gly Met Lys 
245 250 255 



6 



Thr Glu Phe Gin Glu Ala Lys Ser Trp lie Lys Lys Tyr Leu Asp Phe 
260 265 270 

Asn Val Asn Ala Glu Val Ser Val Phe Glu Val Asn lie Arg Phe Val 
275 280 285 

Gly Gly Leu Leu Ser Ala Tyr Tyr Leu Ser Gly Glu Glu lie Phe Arg 
290 295 300 

Lys Lys Ala Val Glu Leu Gly Val Lys Leu Leu Pro Ala Phe His Thr 
305 310 315 320 

Pro Ser Gly lie Pro Trp Ala Leu Leu Asn Met Lys Ser Gly lie Gly 
325 330 335 

Arg Asn Trp Pro Trp Ala Ser Gly Gly Ser Ser lie Leu Ala Glu Phe 
340 345 350 

Gly Thr Leu His Leu Glu Phe Met His Leu Ser His Leu Ser Gly Asp 
355 360 365 

Pro Val Phe Ala Glu Lys Val Met Lys He Arg Thr Val Leu Asn Lys 
370 375 380 

Leu Asp Lys Pro Glu Gly Leu Tyr Pro Asn Tyr Leu Asn Pro Ser Ser 
385 ~ * 390 395 400 

Gly Gin Trp Gly Gin His His Val Ser Val Gly Gly Leu Gly Asp Ser 
405 410 415 

Phe Tyr Glu Tyr Leu Leu Lys Ala Trp Leu Met Ser Asp Lys Thr Asp 
420 425 430 

Leu Glu Ala Lys Lys Met Tyr Phe Asp Ala Val Gin Ala He Glu Thr 
435 440 445 

His Leu He Arg Lys Ser Ser Gly Gly Leu Thr Tyr He Ala Glu Trp 
450 455 460 

Lys Gly Gly Leu Leu Glu His Lys Met Gly His Leu Thr Cys Phe Ala 
465 ~ 470 475 480 

Gly Gly Met Phe Ala Leu Gly Ala Asp Gly Ala Pro Glu Ala Arg Ala 
485 490 495 

Gin His Tyr Leu Glu Leu Gly Ala Glu He Ala Arg Thr Cys His Glu 
500 505 510 

Ser Tyr Asn Arg Thr Tyr Val Lys Leu Gly Pro Glu Ala Phe Arg Phe 
515 520 525 

Asp Gly Gly Val Glu Ala He Ala Thr Arg Gin Asn Glu Lys Tyr Tyr 
530 535 540 



7 



lie Leu Arg Pro 
545 

Thr His Asp Pro 



Leu Glu Ser His 
580 

Val Tyr lie Ala 
595 

Leu Ala Glu Thr 
610 

Leu Leu Pro Leu 
625 

Pro lie Leu Arg 



Glu Val lie Glu 
550 

Lys Tyr Arg Thr 
565 

Cys Arg Val Asn 



Arg Glu Ser Tyr 
600 

Leu Lys Tyr Leu 
615 

Glu His Trp lie 
630 

Glu Gin Lys Lys 
645 



Thr Tyr Met Tyr 
555 

Trp Ala Trp Glu 
570 

Gly Gly Tyr Ser 
585 

Asp Asp Val Gin 



Tyr Leu lie Phe 
62 0 

Phe Asn Thr Glu 
635 

Glu lie Asp Gly 
650 



Met Trp Arg Leu 
560 

Ala Val Glu Ala 
575 

Gly Leu Arg Asp 
590 

Gin Ser Phe Phe 
605 

Ser Asp Asp Asp 



Ala His Pro Phe 
640 

Lys Glu Lys 
655 



<210> 3 
<211> 26 
<212> DNA 

<213> Kluyveromyces lactis 
<400> 3 

ccagaagaat tcaattytgy cartgg 



<210> 4 
<211> 25 
<212> DNA 

<213> Kluyveromyces lactis 
<220> 

<221> modif ied_base 
<222> (17) 

<223> a, c, g, t, other or unknown 
<220> 

<221> modif ied_base 
<222> (20) 

<223> a, c, g, t, other or unknown 
<400> 4 

cagtgaaaat acctggnccn gtcca 
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<210> 5 
<211> 23 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 5 

Leu Lys Val Phe Val Val Pro His Ser His Asn Asp Pro Gly Trp lie 
15 10 15 

Gin Thr Phe Glu Glu Tyr Tyr 
20 



<210> 6 
<211> 57 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 6 

Glu Phe Val Thr Gly Gly Trp Val Met Pro Asp Glu Ala Asn Ser Trp 
1 5 10 15 

Arg Asn Val Leu Leu Gin Leu Thr Glu Gly Gin Thr Trp Leu Lys Gin 
20 25 30 

Phe Met Asn Val Thr Pro Thr Ala Ser Trp Ala lie Asp Pro Phe Gly 
35 40 45 

His Ser Pro Thr Met Pro Tyr lie Leu 
50 55 



<210> 7 
<211> 33 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 



<400> 7 

His Met Met Pro Phe Tyr Ser Tyr Asp lie Pro His Thr Cys Gly Pro 
15 10 15 



9 



Asp Pro Arg lie Cys Cys Gin Phe Asp Phe Arg Arg Met Pro Gly Gly 
2 0 2 5 3 0 

Arg 



<210> 8 
<211> 28 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 8 

Leu Leu Leu Asp Gin Tyr Arg Lys Lys Ser Glu Leu Phe Arg Thr Asn 
1 5 10 15 

Val Leu Leu lie Pro Leu Gly Asp Asp Phe Arg Tyr 
20 25 



<210> 9 
<211> 12 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 9 

Gin Phe Gly Thr Leu Ser Asp Tyr Phe Asp Ala Leu 
15 10 



<210> 10 
<211> 14 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 10 

Leu Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg Ser Asp His 
15 10 
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<210> 11 
<211> 20 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 11 

Tyr Trp Ser Gly Tyr Tyr Thr Ser Arg Pro Phe Tyr Arg Arg Met Asp 
1 5 10 15 

Arg Val Leu Glu 
20 



<210> 12 
<211> 27 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 12 

Ala Arg Arg Glu Leu Gly Leu Phe Gin His His Asp Ala lie Thr Gly 
! " ~ 5 10 15 

Thr Ala Arg Asp His Val Val Val Asp Tyr Gly 
20 25 



<210> 13 
<211> 11 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 13 

Gly Ala Tyr Leu Phe Leu Pro Asp Gly Glu Ala 
15 10 



<210> 14 
<211> 14 
<212> PRT 
<213> Unknown 



Organism 
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<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 14 

Phe Tyr Thr Asp Leu Asn Gly Phe Gin Met Gin Lys Arg Arg 
1 5 10 



<210> 15 
<211> 66 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Class 2 
mannosidase conserved amino acid sequence 

<400> 15 

Lys Leu Pro Leu Gin Ala Asn Tyr Tyr Pro Met Pro Ser Met Ala Tyr 
15 10 15 

lie Gin Asp Ala Asn Thr Arg Leu Thr Leu Leu Thr Gly Gin Pro Leu 
20 25 30 

Gly Val Ser Ser Leu Ala Ser Gly Gin Leu Glu Val Met Leu Asp Arg 
35 40 45 

Arg Leu Met Ser Asp Asp Asn Arg Gly Leu Gly Gin Gly Val Leu Asp 
50 55 60 

Asn Lys 
65 



<210> 16 
<211> 27 
<212> DNA 

<213> Kluyveromyces lactis 
<400> 16 

tgccatcttt taggtccagg cccgttc 27 



<210> 17 
<211> 27 
<212> DNA 

<213> Kluyveromyces lactis 



<400> 17 

gatcccacga cgcatcgtat ttctttc 



27 
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<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 18 

atggcgaagg cagatggcag t 



<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 19 

ttagtccttc caacttcctt c 



<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 20 

actgccatct gccttcgcca t 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence - 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 21 

gtaatacgac tcactatagg gc 
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<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 22 

aattaaccct cactaaaggg 



<210> 23 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 23 

atgcccgtgg ggggcctgtt gccgctcttc agtagc 



<210> 24 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 24 

tcatttctct ttgccatcaa tttccttctt ctgttcacgg 



<210> 25 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 25 

ggcgcgccga ctcctccaag ctgctcagcg gggtcctgtt ccac 
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<210> 26 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 26 

ccttaattaa tcatttctct ttgccatcaa tttccttctt ctgttcacgg 



<210> 27 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 27 

ggcgagctcg gcctacccgg ccaaggctga gatcatttgt ccagcttcag a 



<210> 28 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 28 

gcccacgtcg acggatccgt ttaaacatcg attggagagg ctgacaccgc tacta 



<210> 29 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 29 

cgggatccac tagtatttaa atcatatgtg cgagtgtaca actcttccca catgg 
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<210> 30 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 30 

ggacgcgtcg acggcctacc cggccgtacg aggaatttct cggatgactc ttttc 



<210> 31 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 31 

cgggatccct cgagagatct tttttgtaga aatgtcttgg tgcct 



<210> 32 
<211> 63 
<212> DNA 

<213> Artificial Sequence . 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 32 

ggacatgcat gcactagtgc ggccgccacg tgatagttgt tcaattgatt gaaataggga 
caa 



<210> 33 
<211> 52 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 33 

ccttgctagc ttaattaacc gcggcacgtc cgacggcggc ccacgggtcc 
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<210> 34 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 34 

ggacatgcat gcggatccct taagagccgg cagcttgcaa attaaagcct tcgagcgtcc 60 



<210> 35 
<211> 61 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 35 

gaaccacgtc gacggccatt gcggccaaaa ccttttttcc tattcaaaca caaggcattg 60 
c 61 



<210> 36 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 36 

ctccaatact agtcgaagat tatcttctac ggtgcctgga etc 



<210> 37 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 37 

tggaaggttt aaacaaagct agagtaaaat agatatagcg agattagaga atg 
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<210> 38 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 38 

aagaattcgg ctggaaggcc ttgtaccttg atgtagttcc cgttttcatc 



<210> 39 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 39 

gcccaagccg gccttaaggg atctcctgat gactgactca ctgataataa aaatacgg 



<210> 40 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 40 

gggcgcgtat ttaaatacta gtggatctat cgaatctaaa tgtaagttaa aatctctaa 



<210> 41 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 41 

ggccgcctgc agatttaaat gaattcggcg cgccttaat 
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<210> 42 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 42 

taaggcgcgc cgaattcatt taaatctgca gggc 



<210> 43 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 43 

tggcaggcgc gcctcagtca gcgctctcg, 



<210> 44 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 44 

aggttaatta agtgctaatt ccagctagg 



<210> 45 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 45 

ccagaagaat tcaattytgy cartgg 
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<210> 46 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<220> 

<221> modif ied_base 
<222> (17) 

<223> a, c, g, t, other or unknown 
<220> 

<221> modif ied__base 
<222> (20) 

<223> a, c, g, t, other or unknown 
<400> 46 

cagtgaaaat acctggnccn gtcca 



<210> 47 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 47 

tgccatcttt taggtccagg cccgttc 



<210> 48 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 48 

gatcccacga cgcatcgtat ttctttc 



<210> 49 
<211> 3522 
<212> DNA 

<213> Arabidopsis thaliana 
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<220> 

<221> CDS 

<222> (1) . . (3519) 

<400> 49 

atg ccg ttc tec teg tat ate ggc aac age cgc cgt age tec ace ggc 4 8 
Met Pro Phe Ser Ser Tyr He Gly Asn Ser Arg Arg Ser Ser Thr Gly 
15 10 15 

99a gga ace ggc ggt tgg ggc caa tct ctt ctt cca aca gcg tta tea 96 
Gly Gly Thr Gly Gly Trp Gly Gin Ser Leu Leu Pro Thr Ala Leu Ser 
20 25 30 



aag tea aaa eta gcg ate aat cga aaa cca cga aaa cga act etc gta 
Lys Ser Lys Leu Ala He Asn Arg Lys Pro Arg Lys Arg Thr Leu Val 
35 40 45 

gtc aat ttc ate ttc gee aac ttc ttc gtc ate gca etc acc gtc tea 
Val Asn Phe He Phe Ala Asn Phe Phe Val He Ala Leu Thr Val Ser 
50 55 60 

etc etc ttc ttc etc etc act etc ttc cac ttc ggc gta cca gga ccg 
Leu Leu Phe Phe Leu Leu Thr Leu Phe His Phe Gly Val Pro Gly Pro 
65 70 75 80 

ate tec tea cga ttc ctt acc tec aga tec aat egg ate gtc aag cca 
He Ser Ser Arg Phe Leu Thr Ser Arg Ser Asn Arg He Val Lys Pro 
85 90 95 

egg aag aat att aat cgc cga ccc tta aac gat tec aat tea ggc gee 
Arg Lys Asn He Asn Arg Arg Pro Leu Asn Asp Ser Asn Ser Gly Ala 
100 105 HO 

gtc gtt gat ate aca act aaa gat eta tac gat agg att gag ttt ctt 
Val Val Asp He Thr Thr Lys Asp Leu Tyr Asp Arg He Glu Phe Leu 
115 120 125 



gac gat gag tgg gag aaa gag aag etc aaa ate ttc gtt gtt cct cat 

Asp Asp Glu Trp Glu Lys Glu Lys Leu Lys He Phe Val Val Pro His 

145 " 150 155 160 

tct cat aac gat cct ggt tgg aaa ttg act gta gag gag tat tat cag 

Ser His Asn Asp Pro Gly Trp Lys Leu Thr Val Glu Glu Tyr Tyr Gin 
165 170 175 

aga caa tec aga cat att ctt gac acc att gtt gag act tta tct aag 
Arg Gin Ser Arg His He Leu Asp Thr He Val Glu Thr Leu Ser Lys 
180 185 190 



144 



192 



240 



288 



336 



384 



gat aca gat ggt ggt cca tgg aaa caa ggt tgg aga gtt acg tat aaa 432 
Asp Thr Asp Gly Gly Pro Trp Lys Gin Gly Trp Arg Val Thr Tyr Lys 
13 0 13 5 14 0 



480 



528 



576 
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gat tea aga aga aag ttt ata tgg gag gag atg tea tat ctg gag aga 624 
Asp Ser Arg Arg Lys Phe lie Trp Glu Glu Met Ser Tyr Leu Glu Arg 
195 200 205 

tgg tgg aga gac get tea cct aat aaa caa gaa get ttg act aaa ttg 672 
Trp Trp Arg Asp Ala Ser Pro Asn Lys Gin Glu Ala Leu Thr Lys Leu 
210 215 220 

gtt aag gat ggg cag eta gag att gtt gga ggt ggc tgg gtt atg aat 72 0 
Val Lys Asp Gly Gin Leu Glu lie Val Gly Gly Gly Trp Val Met Asn 
225 230 235 240 



gat gag get aat tea cat tat ttt gee ata att gaa cag ata gca gag 
Asp Glu Ala Asn Ser His Tyr Phe Ala He He Glu Gin He Ala Glu 
245 250 255 



tgg get ata gat ccc ttt ggc tat tea tea acc atg get tat ctt etc 
Trp Ala He Asp Pro Phe Gly Tyr Ser Ser Thr Met Ala Tyr Leu Leu 
275 280 285 

egg cgt atg ggt ttt gaa aac atg ctt att caa agg act cat tac gag 
Arg Arg Met Gly Phe Glu Asn Met Leu He Gin Arg Thr His Tyr Glu 
290 295 300 

etc aag aaa gac ctt gee cag cat aag aat ctt gaa tat att tgg cgt 
Leu Lys Lys Asp Leu Ala Gin His Lys Asn Leu Glu Tyr He Trp Arg 
305 310 315 , 320 

cag age tgg gat get atg gaa acc aca gat ate ttt gtt cat atg atg 
Gin Ser Trp Asp Ala Met Glu Thr Thr Asp He Phe Val His Met Met 
325 330 335 

ccg ttt tat tea tac gat ate cca cac act tgt gga cca gag cct gca 
Pro Phe Tyr Ser Tyr Asp He Pro His Thr Cys Gly Pro Glu Pro Ala 
340 A 345 350 

att tgc tgt cag ttt gat ttc get egg atg egg gga ttt aag tat gaa 
He Cys Cys Gin Phe Asp Phe Ala Arg Met Arg Gly Phe Lys Tyr Glu 
355 360 365 



cag gag agg gca tta aag ctt ctg gat caa tac agg aaa aaa tec act 
Gin Glu Arg Ala Leu Lys Leu Leu Asp Gin Tyr Arg Lys Lys Ser Thr 
385 390 395 400 



768 



ggt aat atg tgg ctg aat gac aca att ggg gtt att cct aag aat tct 816 
Gly Asn Met Trp Leu Asn Asp Thr He Gly Val He Pro Lys Asn Ser 
260 265 270 



864 



912 



960 



1008 



1056 



1104 



ctt tgt cca tgg gga aag cac cca gtg gag acc aca eta gaa aat gtg 1152 
Leu Cys Pro Trp Gly Lys His Pro Val Glu Thr Thr Leu Glu Asn Val 
370 375 380 



1200 
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eta tat cga act aat aca ctt ctt ata cct ctt gga gat gat ttt agg 1248 
Leu Tyr Arg Thr Asn Thr Leu Leu lie Pro Leu Gly Asp Asp Phe Arg 
405 410 415 

tac att agt ate gat gaa gec gag get cag ttc cgt aac tac cag atg 12 96 
Tyr lie Ser lie Asp Glu Ala Glu Ala Gin Phe Arg Asn Tyr Gin Met 
420 425 430 

ttg ttt gat cac ate aac tct aat cct agt eta aac gca gaa gca aag 1344 
Leu Phe Asp His lie Asn Ser Asn Pro Ser Leu Asn Ala Glu Ala Lys 
435 440 445 

ttt ggt act ttg gag gat tat ttc aga aca gtc cga gaa gaa gca gac 13 92 
Phe Gly Thr Leu Glu Asp Tyr Phe Arg Thr Val Arg Glu Glu Ala Asp 
450 455 460 

aga gtg aat tat tct cgt cct ggt gag gtt ggc tct ggt cag gtt gtt 1440 
Arg Val Asn Tyr Ser Arg Pro Gly Glu Val Gly Ser Gly Gin Val Val 
465 470 475 480 

ggt ttc cct tct ctg tea ggt gac ttc ttt aca tat gca gat agg caa 1488 
Gly Phe Pro Ser Leu Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg Gin 
485 490 495 

caa gac tat tgg agt ggt tat tat gtt tea aga cct ttc ttc aaa get 1536 
Gin Asp Tyr Trp Ser Gly Tyr Tyr Val Ser Arg Pro Phe Phe Lys Ala 
500 505 510 

gtt gat cgt gtg etc gag cat ace ctt cgt gga get gag ate atg atg 1584 
Val Asp Arg Val Leu Glu His Thr Leu Arg Gly Ala Glu lie Met Met 
515 520 525 

tea ttt ctg eta ggt tat tgc cat cga att caa tgt gag aaa ttt cca 
Ser Phe Leu Leu Gly Tyr Cys His Arg He Gin Cys Glu Lys Phe Pro 
530 535 540 

aca agt ttt acg tat aag ttg act get gca aga aga aat ctg get ctt 
Thr Ser Phe Thr Tyr Lys Leu Thr Ala Ala Arg Arg Asn Leu Ala Leu 
545 550 555 560 

ttc cag cac cat gat ggg gta act gga act get aag gat tat gtg gta 1728 
Phe Gin His His Asp Gly Val Thr Gly Thr Ala Lys Asp Tyr Val Val 
565 570 575 



caa gat tac ggc ace egg atg cat act tea ttg caa gac ctt cag ate 

Gin Asp Tyr Gly Thr Arg Met His Thr Ser Leu Gin Asp Leu Gin He 
580 585 590 

ttt atg tct aaa gca ate gaa gtt ctt ctt ggg ate cgc cac gag aaa 

Phe Met Ser Lys Ala He Glu Val Leu Leu Gly He Arg His Glu Lys 
595 600 605 



1632 



1680 



1776 



1824 
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gaa aaa tct gat caa tec cca tea ttt ttc gag gca gag caa atg aga 1872 
Glu Lys Ser Asp Gin Ser Pro Ser Phe Phe Glu Ala Glu Gin Met Arg 
610 615 620 

tea aag tat gat get egg cca gtt cac aag cca att get gee egg gaa 1920 
Ser Lys Tyr Asp Ala Arg Pro Val His Lys Pro lie Ala Ala Arg Glu 
625 " 630 - 635 640 

gga aat teg cac aca gtt ata etc ttc aat cca tea gaa cag acg aga 1968 
Gly Asn Ser His Thr Val lie Leu Phe Asn Pro Ser Glu Gin Thr Arg 
645 650 655 

gag gag gtg gtg acg gtt gtt gtt aac cgc get gaa ate teg gtt ttg 
Glu Glu Val Val Thr Val Val Val Asn Arg Ala Glu lie Ser Val Leu 
660 665 670 

gac tea aac tgg act tgt gtc cct age caa att tct cct gaa gtg cag 
Asp Ser Asn Trp Thr Cys Val Pro Ser Gin lie Ser Pro Glu Val Gin 
675 680 685 

cat gac gat ace aaa eta ttc ace ggc aga cat cgc ctt tac tgg aaa 2112 
His Asp Asp Thr Lys Leu Phe Thr Gly Arg His Arg Leu Tyr Trp Lys 
690 695 700 



get tec ate cca get ctt ggt ctg aga aca tat ttc att get aat ggg 
Ala Ser lie Pro Ala Leu Gly Leu Arg Thr Tyr Phe lie Ala Asn Gly 
705 710 715 720 

aat gtc gag tgt gag aaa get act ccg tct aaa etc aaa tac get tct 
Asn Val Glu Cys Glu Lys Ala Thr Pro Ser Lys Leu Lys Tyr Ala Ser 
725 730 735 



gac aac gac gtt act gag ate cga aat gaa cat cag act ctt gtg ttt 
Asp Asn Asp Val Thr Glu He Arg Asn Glu His Gin Thr Leu Val Phe 
755 760 765 

gat gtg aag aac gga tea ctg egg aag ata gtc cat aga aac gga tea 
Asp Val Lys Asn Gly Ser Leu Arg Lys He Val His Arg Asn Gly Ser 
770 775 780 

gag act gtt gtg gga gaa gag ata ggt atg tac tct agt cca gag agt 
Glu Thr Val Val Gly Glu Glu He Gly Met Tyr Ser Ser Pro Glu Ser 
785 790 795 800 

gga get tac ctg ttc aaa cca gat ggt gaa get cag cca att gtt caa 
Gly Ala Tyr Leu Phe Lys Pro Asp Gly Glu Ala Gin Pro He Val Gin 
805 810 815 



2016 



2064 



2160 



2208 



gag ttt gac cca ttt cct tgt cct cct cca tat tec tgc tec aaa ctg 2256 
Glu Phe Asp Pro Phe Pro Cys Pro Pro Pro Tyr Ser Cys Ser Lys Leu 
740 745 750 



2304 



2352 



2400 



2448 



24 



cct gat gga cat gta gtc acc tct gag ggt ctg ctg gtt caa gaa gtc 2496 
Pro Asp Gly His Val Val Thr Ser Glu Gly Leu Leu Val Gin Glu Val 
820 825 830 



ttc tct tac cct aaa acc aaa tgg gag aaa tea ccc etc tct cag aaa 
Phe Ser Tyr Pro Lys Thr Lys Trp Glu Lys Ser Pro Leu Ser Gin Lys 
835 840 845 

act cgt ctt tac act gga ggt aat acg ctt cag gat caa gtg gtc gag 
Thr Arg Leu Tyr Thr Gly Gly Asn Thr Leu Gin Asp Gin Val Val Glu 
850 855 860 

ata gaa tat cat gtt gag ctt ctt ggt aat gat ttt gat gac egg gaa 
lie Glu Tyr His Val Glu Leu Leu Gly Asn Asp Phe Asp Asp Arg Glu 
865 870 875 880 

ttg att gtc egg tac aag act gat gtt gac aac aag aag gtc ttc tat 
Leu lie Val Arg Tyr Lys Thr Asp Val Asp Asn Lys Lys Val Phe Tyr 
885 890 895 



ate cct ctt caa gga aac tac tac cca atg cca tct etc gca ttt ate 
lie Pro Leu Gin Gly Asn Tyr Tyr Pro Met Pro Ser Leu Ala Phe lie 
915 920 925 



tct caa gca gac cct get tec aac act aac ccg agg aac cct teg ctt 
Ser Gin Ala Asp Pro Ala Ser Asn Thr Asn Pro Arg Asn Pro Ser Leu 
995 1000 1005 

etc tct cac etc ata ggt get cac tta aac tac ccc ata aac aca ttc 
Leu Ser His Leu He Gly Ala His Leu Asn Tyr Pro He Asn Thr Phe 
1010 1015 1020 



2544 



2592 



2640 



2688 



tea gat etc aat ggt ttc caa atg age agg aga gaa act tat gat aag 2736 
Ser Asp Leu Asn Gly Phe Gin Met Ser Arg Arg Glu Thr Tyr Asp Lys 
900 905 910 



2784 



caa gga tec aat ggt cag aga ttc tec gtg cac tct cgt caa tct etc 2832 
Gin Gly Ser Asn Gly Gin Arg Phe Ser Val His Ser Arg Gin Ser Leu 
930 935 940 



2880 



ggt gtt gca age etc aaa gag ggt tgg ttg gag att atg ctg gac aga 
Gly Val Ala Ser Leu Lys Glu Gly Trp Leu Glu He Met Leu Asp Arg 
945 950 955 960 

egg ttg gtt cgt gat gac gga egg ggt eta ggg caa ggt gtg atg gat 2 92 8 
Arg Leu Val Arg Asp Asp Gly Arg Gly Leu Gly Gin Gly Val Met Asp 
965 970 975 

aac cgc gca atg acc gtg gta ttt cac ctt ctt gcg gaa tct aac att 2 976 
Asn Arg Ala Met Thr Val Val Phe His Leu Leu Ala Glu Ser Asn He 
980 985 990 



3024 



3072 
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att gcc aag aaa ccg caa gac ata tct gtg cgt gtt cca caa tac ggt 

lie Ala Lys Lys Pro Gin Asp lie Ser Val Arg Val Pro Gin Tyr Gly 
1025 1030 1035 1040 

tec ttt get cct tta gcc aaa ccg tta cca tgt gac etc cac att gta 
Ser Phe Ala Pro Leu Ala Lys Pro Leu Pro Cys Asp Leu His lie Val 
1045 1050 1055 

aat ttc aag gtt cct cgt cca tec aaa tac tct cag caa ttg gaa gaa 
Asn Phe Lys Val Pro Arg Pro Ser Lys Tyr Ser Gin Gin Leu Glu Glu 
1060 1065 1070 

gac aag cca agg ttc get ctt ate etc aat aga cga get tgg gat tea 
Asp Lys Pro Arg Phe Ala Leu lie Leu Asn Arg Arg Ala Trp Asp Ser 
1075 1080 1085 

get tat tgc cat aaa gga aga caa gta aac tgc aca age atg get aat 
Ala Tyr Cys His Lys Gly Arg Gin Val Asn Cys Thr Ser Met Ala Asn 
1090 1095 1100 

gaa cca gta aac ttt tec gac atg ttc aaa gat ctt gca get tea aag 
Glu Pro Val Asn Phe Ser Asp Met Phe Lys Asp Leu Ala Ala Ser Lys 
1105 1110 1115 1120 

gta aaa cca act tea ctg aat etc ttg caa gaa gat atg gag att ctt 
Val Lys Pro Thr Ser Leu Asn Leu Leu Gin Glu Asp Met Glu lie Leu 
1125 1130 1135 

ggg tac gat gac caa gag eta cct cga gat agt tea cag cca egg gaa 
Gly Tyr Asp Asp Gin Glu Leu Pro Arg Asp Ser Ser Gin Pro Arg Glu 
1140 1145 1150 

gga cgt gtc teg ate tct ccc atg gaa ata cga get tat aag ctt gaa 
Gly Arg Val Ser lie Ser Pro Met Glu lie Arg Ala Tyr Lys Leu Glu 
1155 1160 1165 



ctg cga cct cac aag tga 
Leu Arg Pro His Lys 
1170 



<210> 50 

<211> 3432 

<212> DNA 

<213> Caenorhabditis elegans 

<220> 

<221> CDS 

<222> (1) . . (3429) 
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<400> 50 

atg gga aaa cgc aat ttc tat att ate eta tgt ttg gga gtc ttt etc 48 
Met Gly Lys Arg Asn Phe Tyr lie lie Leu Cys Leu Gly Val Phe Leu 
1 A 5 10 15 

ace gta tea etc tat ttg tac aat gga att gaa ace gga get gaa gcg 96 
Thr Val Ser Leu Tyr Leu Tyr Asn Gly lie Glu Thr Gly Ala Glu Ala 
20 25 30 

etc ace aaa cga caa gca aat gat tta egg egg aaa ate gga aat ttg 144 
Leu Thr Lys Arg Gin Ala Asn Asp Leu Arg Arg Lys lie Gly Asn Leu 
35 40 45 

gag cat gta gca gaa gaa aat gga aga acg ata gac cgc ttg gaa caa 192 
Glu His Val Ala Glu Glu Asn Gly Arg Thr lie Asp Arg Leu Glu Gin 
50 55 60 



gaa gtt caa cga gca aaa get gaa aaa teg gta gat ttt gat gaa gaa 
Glu Val Gin Arg Ala Lys Ala Glu Lys Ser Val Asp Phe Asp Glu Glu 
65 ^ 70 75 80 

aaa gaa aaa acg gaa gaa aaa gaa gta gaa aaa gag gaa aaa gaa gtt 
Lys Glu Lys Thr Glu Glu Lys Glu Val Glu Lys Glu Glu Lys Glu Val 
85 90 95 

gca cca gtt cca gtt cga gga aat cgt ggt gaa atg get cat att cat 
Ala Pro Val Pro Val Arg Gly Asn Arg Gly Glu Met Ala His lie His 
100 105 110 

caa gta aag caa cat ate aag cca act cca teg atg aaa gat gtt tgt 
Gin Val Lys Gin His lie Lys Pro Thr Pro Ser Met Lys Asp Val Cys 
115 120 125 

gga att aga gaa aac gtc age att get cat tea gac ctg cag atg etc 
Gly lie Arg Glu Asn Val Ser lie Ala His Ser Asp Leu Gin Met Leu 
130 135 140 

gat etc tat gac ace tgg aag ttc gaa aat cca gac gga ggt gta tgg 
Asp Leu Tyr Asp Thr Trp Lys Phe Glu Asn Pro Asp Gly Gly Val Trp 
145 * " 150 155 160 

aaa caa gga tgg aaa att gaa tac gat gca gag aaa gtc aaa tct ctt 
Lys Gin Gly Trp Lys He Glu Tyr Asp Ala Glu Lys Val Lys Ser Leu 
165 170 175 

cca cgt ttg gaa gtt att gtg ata cct cat tct cat tgt gat ccc gga 
Pro Arg Leu Glu Val He Val He Pro His Ser His Cys Asp Pro Gly 
180 185 190 - 

tgg att atg act ttc gaa gag tat tac aac aga caa act cgc aat att 
Trp He Met Thr Phe Glu Glu Tyr Tyr Asn Arg Gin Thr Arg Asn He 
195 200 205 



240 



288 



336 



384 



432 



480 



528 



576 



624 
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ctt gat gga atg get aaa cat ttg gca gaa aaa gac gaa atg egg ttt 672 
Leu Asp Gly Met Ala Lys His Leu Ala Glu Lys Asp Glu Met Arg Phe 
210 215 22 0 

ata tat gca gaa ata tea ttt ttc gaa act tgg tgg aga gac cag gca 72 0 
lie Tyr Ala Glu lie Ser Phe Phe Glu Thr Trp Trp Arg Asp Gin Ala 
225 230 235 240 

gat gaa att aaa aag aaa gtt aaa gga tat ttg gaa gca gga aag ttt 768 
Asp Glu lie Lys Lys Lys Val Lys Gly Tyr Leu Glu Ala Gly Lys Phe 
245 250 255 



gaa att gtt act ggc gga tgg gtt atg aca gat gaa get aat gca cat 
Glu lie Val Thr Gly Gly Trp Val Met Thr Asp Glu Ala Asn Ala His 
260 265 270 

tat cac tea atg ate act gaa ttg ttc gaa gga cat gaa tgg att caa 
Tyr His Ser Met lie Thr Glu Leu Phe Glu Gly His Glu Trp lie Gin 
275 280 285 

aat cat ttg gga aaa age gee att cca caa tct cat tgg tea att gat 
Asn His Leu Gly Lys Ser Ala lie Pro Gin Ser His Trp Ser lie Asp 
2 90 2 95 3 00 

cca ttc ggt tta tea cca tea atg cca cat ctt eta act tct get aat 
Pro Phe Gly Leu Ser Pro Ser Met Pro His Leu Leu Thr Ser Ala Asn 
305 310 315 320 

ata acc aat get gta att caa aga gtt cat tat teg gtg aaa cgt gag 
He Thr Asn Ala Val He Gin Arg Val His Tyr Ser Val Lys Arg Glu 
325 330 335 

ctt get ctg aaa aag aat ctt gaa ttc tac tgg aga caa tta ttt gga 
Leu Ala Leu Lys Lys Asn Leu Glu Phe Tyr Trp Arg Gin Leu Phe Gly 
340 345 350 

tea act gga cat cct gat ctt cgt tea cat att atg cct ttc tac tct 
Ser Thr Gly His Pro Asp Leu Arg Ser His He Met Pro Phe Tyr Ser 
355 360 365 



ttc gat ttc cgt aga atg cca gaa ggt gga aaa tea tgt gat tgg gga 
Phe Asp Phe Arg Arg Met Pro Glu Gly Gly Lys Ser Cys Asp Trp Gly 
385 390 395 400 

ate cct cca cag aaa att aac gat gac aat gtg get cac aga get gaa 
He Pro Pro Gin Lys He Asn Asp Asp Asn Val Ala His Arg Ala Glu 
405 410 415 



816 



864 



912 



960 



1008 



1056 



1104 



tac gat ata cct cat acg tgt ggc cca gaa ccg tct gtt tgc tgt caa 1152 
Tyr Asp He Pro His Thr Cys Gly Pro Glu Pro Ser Val Cys Cys Gin 
370 375 380 



1200 



1248 
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atg att tat gat caa tat aga aag aaa agt caa ctt ttc aag aat aat 12 96 
Met lie Tyr Asp Gin Tyr Arg Lys Lys Ser Gin Leu Phe Lys Asn Asn 
420 425 430 

gtg att ttc caa cca ctt gga gat gat ttc agg tac gac att gat ttt 1344 
Val lie Phe Gin Pro Leu Gly Asp Asp Phe Arg Tyr Asp lie Asp Phe 
435 440 445 

gaa tgg aat tea caa tat gaa aac tat aag aaa ttg ttc gaa tac atg 1392 
Glu Trp Asn Ser Gin Tyr Glu Asn Tyr Lys Lys Leu Phe Glu Tyr Met 
450 455 460 

aat tec aaa tea gaa tgg aat gtt cat get caa ttc gga act ctt tct 1440 
Asn Ser Lys Ser Glu Trp Asn Val His Ala Gin Phe Gly Thr Leu Ser 
465 470 475 480 

gat tat ttc aag aag ctt gat act gca att tct gcg tct ggc gag caa 1488 
Asp Tyr Phe Lys Lys Leu Asp Thr Ala lie Ser Ala Ser Gly Glu Gin 
485 490 495 

ctt cca act ttt tct gga gat ttc ttc act tat gcg gac aga gat gat 1536 
Leu Pro Thr Phe Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg Asp Asp 
500 505 510 

cat tat tgg agt gga tac ttc act tec cgt cca ttc tat aaa cag ctt 1584 
His Tyr Trp Ser Gly Tyr Phe Thr Ser Arg Pro Phe Tyr Lys Gin Leu 
515 520 525 

gat egg gtt etc caa cat tat tta aga tea get gaa ate gec ttt acc 1632 
Asp Arg Val Leu Gin His Tyr Leu Arg Ser Ala Glu lie Ala Phe Thr 
530 535 540 

ctt gca aat att gaa gaa gaa gga atg gtt gaa gcg aaa att ttt gag 1680 
Leu Ala Asn lie Glu Glu Glu Gly Met Val Glu Ala Lys lie Phe Glu 
545 550 555 560 

aag ctt gtg act get cga cga get ctt tea ctt ttc caa cat cac gat 1728 
Lys Leu Val Thr Ala Arg Arg Ala Leu Ser Leu Phe Gin His His Asp 
565 570 575 

ggt gta act ggt acg gca aaa gat cac gtc gtc ttg gat tat ggt cag 1776 
Gly Val Thr Gly Thr Ala Lys Asp His Val Val Leu Asp Tyr Gly Gin - 
580 585 590 

aaa atg att gat get ttg aac gca tgt gag gat att ctt teg gaa get 1824 
Lys Met lie Asp Ala Leu Asn Ala Cys Glu Asp lie Leu Ser Glu Ala 
595 600 605 

ctt gtt gta ttg ctg gga att gat tea acg aat aag atg cag atg gat 1872 
Leu Val Val Leu Leu Gly lie Asp Ser Thr Asn Lys Met Gin Met Asp 
610 615 620 
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gag cat aga gtt aat gaa aac ctt eta ccc gaa aaa cgt gtc tat aaa 1920 
Glu His Arg Val Asn Glu Asn Leu Leu Pro Glu Lys Arg Val Tyr Lys 
625 630 635 640 



att ggg caa aac gtc gta ttg ttc aat act tta tct aga aat cgc aac 
lie Gly Gin Asn Val Val Leu Phe Asn Thr Leu Ser Arg Asn Arg Asn 
645 650 655 

gag cca att tgt att caa gtt gat tct ctt gac get ggt gtc gaa get 
Glu Pro lie Cys lie Gin Val Asp Ser Leu Asp Ala Gly Val Glu Ala 
660 665 670 

gat cct cca att aaa aaa caa caa gtt teg ccg gtt att gca tat gat 
Asp Pro Pro lie Lys Lys Gin Gin Val Ser Pro Val lie Ala Tyr Asp 
675 680 685 

gaa gag aag aaa acg ctt gtt gtc aaa aac gga ata ttc gaa ctt tgc 
Glu Glu Lys Lys Thr Leu Val Val Lys Asn Gly He Phe Glu Leu Cys 
690 695 700 

ttc atg tta tea ctt gga cca atg gag tct gtc agt ttc aga ctt gtg 
Phe Met Leu Ser Leu Gly Pro Met Glu Ser Val Ser Phe Arg Leu Val 
705 710 715 720 

aaa aat aca aca aca tec aaa gtt gaa ata ate ace aat aat gcg gca 
Lys Asn Thr Thr Thr Ser Lys Val Glu He He Thr Asn Asn Ala Ala 
725 730 735 

gaa ttc aaa gaa aca agt ttt aaa tct tea tec act tct gga gac ttt 
Glu Phe Lys Glu Thr Ser Phe Lys Ser Ser Ser Thr Ser Gly Asp Phe 
740 745 750 

act gtg aaa aac gac aaa gtt gaa get gaa ttt gat gga gaa aat gga 
Thr Val Lys Asn Asp Lys Val Glu Ala Glu Phe Asp Gly Glu Asn Gly 
755 760 765 

atg att aaa aga get acc agt ctt gtt gat gat aaa cca att gat ttg 
Met He Lys Arg Ala Thr Ser Leu Val Asp Asp Lys Pro lie Asp Leu 
770 775 780 

aat tct cac ttt att cat tat gga gca egg aag tea aag aga aag ttc 
Asn Ser His Phe He His Tyr Gly Ala Arg Lys Ser Lys Arg Lys Phe 
785 790 795 800 

gca aat gga aat gaa gac aac ccg get ggc gca tac ctg ttc ctt ccc 
Ala Asn Gly Asn Glu Asp Asn Pro Ala Gly Ala Tyr Leu Phe Leu Pro 
805 810 815 

gat gga gaa get aga gaa etc aaa aaa caa tea agt gat tgg ata ttg 
Asp Gly Glu Ala Arg Glu Leu Lys Lys Gin Ser Ser Asp Trp He Leu 
820 825 830 



1968 
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2208 
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2400 



2448 
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gta aaa gga gaa gtt gtt caa aaa gtg ttt gca act cca aac aat gat 
Val Lys Gly Glu Val Val Gin Lys Val Phe Ala Thr Pro Asn Asn Asp 
835 840 845 

ctg aaa ata ttg caa acg tac aca ctt tat caa ggg ctt cca tgg att 
Leu Lys lie Leu Gin Thr Tyr Thr Leu Tyr Gin Gly Leu Pro Trp lie 
850 855 860 

gat ttg gat aat gaa gtt gat gta cgt tec aag gag aat ttc gag ttg 
Asp Leu Asp Asn Glu Val Asp Val Arg Ser Lys Glu Asn Phe Glu Leu 
865 870 875 880 

gca ctg aga ttc agt tct tea gta aat agt ggt gat gag ttt ttc act 
Ala Leu Arg Phe Ser Ser Ser Val Asn Ser Gly Asp Glu Phe Phe Thr 
885 890 895 

gat etc aat gga atg caa atg ata aaa agg aga cga caa act aaa tta 
Asp Leu Asn Gly Met Gin Met lie Lys Arg Arg Arg Gin Thr Lys Leu 
900 905 910 

cca aca cag gec aat ttc tat ccc atg tct get ggt gtt tac att gaa 
Pro Thr Gin Ala Asn Phe Tyr Pro Met Ser Ala Gly Val Tyr He Glu 
915 920 925 

gac gat act ace aga atg tea att cat teg gca cag get etc gga gtt 
Asp Asp Thr Thr Arg Met Ser He His Ser Ala Gin Ala Leu Gly Val 
930 935 940 

age agt etc teg teg gga caa att gaa ata atg ctt gat cga cga ctt 
Ser Ser Leu Ser Ser Gly Gin He Glu He Met Leu Asp Arg Arg Leu 
945 950 955 960 

agt tea gat gac aac aga ggt ctt cag caa gga gtt aga gac aac aaa 
Ser Ser Asp Asp Asn Arg Gly Leu Gin Gin Gly Val Arg Asp Asn Lys 
965 970 975 

cga aca gtt gca cat ttc cgt att gtt att gag ccg atg tct tea teg 
Arg Thr Val Ala His Phe Arg He Val He Glu Pro Met Ser Ser Ser 
980 985 990 

agt ggt aat aag aag gaa gaa cga gtt gga ttc cat tea cat gtt ggt 
Ser Gly Asn Lys Lys Glu Glu Arg Val Gly Phe His Ser His Val Gly 
995 1000 1005 

cat etc get acg tgg tct ctt cat tat cct ctt gtc aaa atg att gga 
His Leu Ala Thr Trp Ser Leu His Tyr Pro Leu Val Lys Met He Gly 
1010 1015 1020 

gat gca aca cca aaa tct att tct teg aaa aat gtg gaa caa gag ctg 
Asp Ala Thr Pro Lys Ser He Ser Ser Lys Asn Val Glu Gin Glu Leu 
1025 ^ 1030 1035 1040 



31 



aac tgt gac ctg cat eta gtg aca ttt aga aca ctg gca teg ccg aca 3168 
Asn Cys Asp Leu His Leu Val Thr Phe Arg Thr Leu Ala Ser Pro Thr 
1045 1050 1055 

act tac gaa gec aac gaa aga tct acg gca get gag aag aaa gca gcg 3216 
Thr Tyr Glu Ala Asn Glu Arg Ser Thr Ala Ala Glu Lys Lys Ala Ala 
1060 1065 1070 



atg gtg atg cat aga gtt gtt cca gac tgt aga tec agg ctt acc etc 
Met Val Met His Arg Val Val Pro Asp Cys Arg Ser Arg Leu Thr Leu 
1075 1080 1085 



tat gaa gga aac aag get gaa caa ttc cga etc caa cca aac gat att 
Tyr Glu Gly Asn Lys Ala Glu Gin Phe Arg Leu Gin Pro Asn Asp lie 
1125 1130 1135 



3264 



cca gac acg tea tgc tta get act gga tta gaa att gag cca etc aaa 3312 
Pro Asp Thr Ser Cys Leu Ala Thr Gly Leu Glu lie Glu Pro Leu Lys 
1090 1095 1100 

ttg ate teg aca ctg aag tct gcg aaa aaa acg tea eta acc aat ctt 3360 
Leu He Ser Thr Leu Lys Ser Ala Lys Lys Thr Ser Leu Thr Asn Leu 
1105 1110 1H5 H20 



3408 



tec agt att ctt gta tea ttt taa 3432 
Ser Ser He Leu Val Ser Phe 



1140 



<210> 51 
<211> 3450 
<212> DNA 

<213> Ciona intestinalis 

<220> 

<221> CDS 

<222> (1) . . (3447) 

<400> 51 

atg aag etc aaa cgc cag ttc tta ttc ttt ggt gga att ctg ttc ttc 48 

Met Lys Leu Lys Arg Gin Phe Leu Phe Phe Gly Gly He Leu Phe Phe 
1 5 10 15 

ggg agt ate tgg ttt atg ata ggt caa ctt gac act cct aat teg cca 96 
Gly Ser He Trp Phe Met He Gly Gin Leu Asp Thr Pro Asn Ser Pro 
20 25 30 



cag aaa gtc aaa ttc teg gaa ggc agt gaa aat gac caa gtt cga acc 
Gin Lys Val Lys Phe Ser Glu Gly Ser Glu Asn Asp Gin Val Arg Thr 
35 40 45 



144 



32 



ctt caa gac aaa ctt agt ctg gtg gaa aaa gaa ttg tta gaa aat cgt 192 
Leu Gin Asp Lys Leu Ser Leu Val Glu Lys Glu Leu Leu Glu Asn Arg 
50 55 60 

aaa ata atg cac aag gtg aaa gat agt eta cag gat atg aca ccc atg 240 
Lys lie Met His Lys Val Lys Asp Ser Leu Gin Asp Met Thr Pro Met 
65 70 ~ 75 80 

aaa aat gtt cat gtg cct atg cag cgc gga gaa ata aga aac aac gtc 2 88 
Lys Asn Val His Val Pro Met Gin Arg Gly Glu lie Arg Asn Asn Val 
85 90 95 

aat aaa cct gtg eta cca ctt ata atg ccc aag caa ttt gcg aat gac 336 
Asn Lys Pro Val Leu Pro Leu lie Met Pro Lys Gin Phe Ala Asn Asp 
100 105 110 

tec cga atg agt gac acg tgt cct gtg etc teg tac tec ggt ggc aag 3 84 
Ser Arg Met Ser Asp Thr Cys Pro Val Leu Ser Tyr Ser Gly Gly Lys 
115 120 125 



tec gat gtt aac atg att aac gtg tat gat cat ctt cca ttt gat gat 
Ser Asp Val Asn Met lie Asn Val Tyr Asp His Leu Pro Phe Asp Asp 
130 135 140 

cca gat ggt gga gtt tgg aaa caa ggt tgg gac ate cag aca teg gat 
Pro Asp Gly Gly Val Trp Lys Gin Gly Trp Asp He Gin Thr Ser Asp 
145 ' 150 155 160 



tgg gac att gee aca cct gat cgt aag cag aaa atg cag aca etc gtg 
Trp Asp He Ala Thr Pro Asp Arg Lys Gin Lys Met Gin Thr Leu Val 

230 235 240 



225 



aag aat gga cag ctt gag ata gtt acg ggt ggt tgg gtc atg aat gat 
Lys Asn Gly Gin Leu Glu He Val Thr Gly Gly Trp Val Met Asn Asp 
245 250 255 



432 



480 



528 



cag gaa tgg get ggg aga aaa ttg aaa gtg ttc att gtc cct cac tea 
Gin Glu Trp Ala Gly Arg Lys Leu Lys Val Phe He Val Pro His Ser 
165 170 175 

cat aat gat cct ggt tgg tta aag acg gtg gaa aga tac ttc age gat 576 
His Asn Asp Pro Gly Trp Leu Lys Thr Val Glu Arg Tyr Phe Ser Asp 
180 185 190 

caa aca caa cat att etc aat aat att gtg gat get ttg agt caa gac 624 
Gin Thr Gin His He Leu Asn Asn He Val Asp Ala Leu Ser Gin Asp 
195 200 205 

cct gca agg aag ttt ate tgg gca gag atg teg tat etc tea atg tgg 672 
Pro Ala Arg Lys Phe He Trp Ala Glu Met Ser Tyr Leu Ser Met Trp 
210 215 220 



720 



768 



33 



gaa gca aac act cat tac ttt get atg att gat caa etc att gaa ggt 
Glu Ala Asn Thr His Tyr Phe Ala Met He Asp Gin Leu He Glu Gly 
260 265 270 

atg gaa tgg ttg agg cga aca ttg aat gtt gtt cca aaa agt ggg tgg 
Met Glu Trp Leu Arg Arg Thr Leu Asn Val Val Pro Lys Ser Gly Trp 
275 280 285 

gcg att gat ccc ttt ggt cac acc ccc acc atg get tat ata ctg aaa 
Ala He Asp Pro Phe Gly His Thr Pro Thr Met Ala Tyr He Leu Lys 
290 295 300 

cag atg aag ttc aaa aac atg ctg ata caa aga gtc cat tat gca gtg 
Gin Met Lys Phe Lys Asn Met Leu He Gin Arg Val His Tyr Ala Val 
305 310 315 320 

aag aag tat ctt get cag gaa aag tct ctg gaa ttc aga tgg aga caa 
Lys Lys Tyr Leu Ala Gin Glu Lys Ser Leu Glu Phe Arg Trp Arg Gin 
325 330 335 

atg tgg gat tea get tea agt aca gac atg atg tgt cat etc atg cct 
Met Trp Asp Ser Ala Ser Ser Thr Asp Met Met Cys His Leu Met Pro 
340 345 350 

ttc tat tea tat gat gtt cct cat act tgt ggc cca gac ccc aag att 
Phe Tyr Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys He 
355 360 365 

tgc tgc cag ttt gat ttt get cgc tta ccc ggc ggc aag ata acc tgc 
Cys Cys Gin Phe Asp Phe Ala Arg Leu Pro Gly Gly Lys He Thr Cys 
370 375 380 

cca tgg aaa gtt cct cct gtt gee ate act gac tec aat gta gaa aca 
Pro Trp Lys Val Pro Pro Val Ala He Thr Asp Ser Asn Val Glu Thr 
385 ' 390 395 400 

cga gee gga ata eta ctt gac caa tat aga aaa aag tea aaa etc ttc 
Arg Ala Gly He Leu Leu Asp Gin Tyr Arg Lys Lys Ser Lys Leu Phe 
405 410 415 

aaa agt gac acc ctg ctt att ata tta gga gat gat ttt cgt tat teg 
Lys Ser Asp Thr Leu Leu He He Leu Gly Asp Asp Phe Arg Tyr Ser 
420 425 430 

ctg age aag gaa acc aac gat cag ttt gac aac tac get cga att ate 
Leu Ser Lys Glu Thr Asn Asp Gin Phe Asp Asn Tyr Ala Arg He He 
435 440 445 

teg tat gtg aat teg cac cca gag tta aac gca aaa ctt cag ttt gga 
Ser Tyr Val Asn Ser His Pro Glu Leu Asn Ala Lys Leu Gin Phe Gly 
450 455 460 



34 



aca tta tec gaa tat ttt gat gec atg aaa tct gaa gtg ggg gga gag 
Thr Leu Ser Glu Tyr Phe Asp Ala Met Lys Ser Glu Val Gly Gly Glu 
465 470 475 480 

gaa aaa etc cca get tta agt ggt gat ttc ttc act tat get gat aga 
Glu Lys Leu Pro Ala Leu Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg 
485 490 495 

gaa gat cac tat tgg agt ggt tac tac act tea egg cct tac cac aaa 
Glu Asp His Tyr Trp Ser Gly Tyr Tyr Thr Ser Arg Pro Tyr His Lys 
500 505 510 

atg cag gag aga gtc ctg gaa age cac ctt cga gga gca gaa atg ttg 
Met Gin Glu Arg Val Leu Glu Ser His Leu Arg Gly Ala Glu Met Leu 
515 520 525 

ttt gcg etc tea tgg ccc aaa ate cag tgg aca gga ctt ggt gaa aca 
Phe Ala Leu Ser Trp Pro Lys lie Gin Trp Thr Gly Leu Gly Glu Thr 
530 535 540 

ttt tea cat gaa ctt tac cca ctg ctg gtc caa gca cgt caa aat ctt 
Phe Ser His Glu Leu Tyr Pro Leu Leu Val Gin Ala Arg Gin Asn Leu 
545 550 555 560 

ggt ttg ttt caa cac cac gat ggt ata aca ggc aca gca aag gat cat 
Gly Leu Phe Gin His His Asp Gly lie Thr Gly Thr Ala Lys Asp His 
565 570 575 

gtt gtt gtt gat tac ggg aat aaa etc atg aag agt gtt atg gat gca 
Val Val Val Asp Tyr Gly Asn Lys Leu Met Lys Ser Val Met Asp Ala 
580 585 590 

aag aag gta att tea tac agt gee caa gtt ctg ttg caa gaa atg ate 
Lys Lys Val lie Ser Tyr Ser Ala Gin Val Leu Leu Gin Glu Met He 
595 600 605 

acg ttt gat cca aat ace atg gta ctt aac tat gat gag gtg tat caa 
Thr Phe Asp Pro Asn Thr Met Val Leu Asn Tyr Asp Glu Val Tyr Gin 
610 615 620 

get cag aac caa caa cct gcg cct gtg gtt gtt aag eta cca acg aag 
Ala Gin Asn Gin Gin Pro Ala Pro Val Val Val Lys Leu Pro Thr Lys 
625 630 635 640 

aat gaa gaa gcg egg aaa gtc gtt etc tac aac tct ctg gat tac gac 
Asn Glu Glu Ala Arg Lys Val Val Leu Tyr Asn Ser Leu Asp Tyr Asp 
645 650 655 

aga act ggt gtc gtg cgt eta att gtt acg tea ccc gac gtg gtt gtg 
Arg Thr Gly Val Val Arg Leu lie Val Thr Ser Pro Asp Val Val Val 
660 665 670 



35 



atg tea gaa aac aaa aac gtc gtt cca teg caa acc agt ccg ate tgg 
Met Ser Glu Asn Lys Asn Val Val Pro Ser Gin Thr Ser Pro lie Trp 
675 680 685 

tea gat teg acg gag ate cgc aca gac cag ttt gaa ctg gtt ttc ctt 
Ser Asp Ser Thr Glu lie Arg Thr Asp Gin Phe Glu Leu Val Phe Leu 
690 695 700 

tea act gtt ccc gcg ata gga ctg gcg gtg tac aag ata tgg gaa gac 
Ser Thr Val Pro Ala He Gly Leu Ala Val Tyr Lys He Trp Glu Asp 
705 710 715 720 

aac gac gta gca gac acc acg cac tea act gtt aag ttt ate aac ccg 
Asn Asp Val Ala Asp Thr Thr His Ser Thr Val Lys Phe He Asn Pro 
725 730 735 

aga gtt ggg ttt teg aaa cga acc cgc agt aag ttt gta etc gac gtt 
Arg Val Gly Phe Ser Lys Arg Thr Arg Ser Lys Phe Val Leu Asp Val 
740 745 750 

gag gat age ggg gag ttt acc ate atg aat gac caa tta gtt gcg cat 
Glu Asp Ser Gly Glu Phe Thr He Met Asn Asp Gin Leu Val Ala His 
755 760 765 

ttc tct gga caa aac ggg atg ctg cag tea gtc acc act gtg cgt gac 
Phe Ser Gly Gin Asn Gly Met Leu Gin Ser Val Thr Thr Val Arg Asp 
770 775 780 

aac gtt aaa acg cag etc gga att gaa ttc gtc get tat act tct cgt 
Asn Val Lys Thr Gin Leu Gly He Glu Phe Val Ala Tyr Thr Ser Arg 
785 ' 790 795 800 

aat aag aaa gac aag age ggc get tac ttg ttc ctg cct get gga cca 
Asn Lys Lys Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Ala Gly Pro 
805 810 815 

gca caa ccg cat gta aca gaa tec cac cga ccg tta gta agg ate ate 
Ala Gin Pro His Val Thr Glu Ser His Arg Pro Leu Val Arg He He 
820 825 830 

agg ggt cca gtg atg tea acg gtg cat gtt eta eta ccg aac gtt ctg 
Arg Gly Pro Val Met Ser Thr Val His Val Leu Leu Pro Asn Val Leu 
835 840 845 

cat aaa gtt acc eta tac acc ggt act ggt gca ggc acg cag tct tta 
His Lys Val Thr Leu Tyr Thr Gly Thr Gly Ala Gly Thr Gin Ser Leu 
850 855 860 

ggc gtc cac gtc tct aac gac gtc gac gtt aga act ggc tac gac aac 
Gly Val His Val Ser Asn Asp Val Asp Val Arg Thr Gly Tyr Asp Asn 
865 870 875 880 



36 



aaa gaa etc agt atg agg tta aac age gaa gtt tta teg gga age aaa 2688 
Lys Glu Leu Ser Met Arg Leu Asn Ser Glu Val Leu Ser Gly Ser Lys 
885 890 895 

ttc ttt acg gat tta aac ggt ttc caa att caa ccc cga ace acg tat 2736 
Phe Phe Thr Asp Leu Asn Gly Phe Gin lie Gin Pro Arg Thr Thr Tyr 
900 905 910 

tct aaa ctg cca eta caa gca aac ttc tac cca ata ccc aca atg gcg 2784 
Ser Lys Leu Pro Leu Gin Ala Asn Phe Tyr Pro lie Pro Thr Met Ala 
915 920 925 

ttc ata caa gac gaa aaa tea aga tta act ttg atg acg gec caa cca 2832 
Phe lie Gin Asp Glu Lys Ser Arg Leu Thr Leu Met Thr Ala Gin Pro 
930 935 940 



ctg ggt gtt gee tea ctg aag tea ggt caa ctt gag gtg gtt ttg gat 
Leu Gly Val Ala Ser Leu Lys Ser Gly Gin Leu Glu Val Val Leu Asp 
945 * 950 955 960 



acc get att gca gcg aaa gaa age aaa teg tea gcg aag etc gcg tat 
Thr Ala lie Ala Ala Lys Glu Ser Lys Ser Ser Ala Lys Leu Ala Tyr 
995 1000 1005 

cca tct atg get gtg tat cag tea tea tgg gaa ttg eta cac cca ata 
Pro Ser Met Ala Val Tyr Gin Ser Ser Trp Glu Leu Leu His Pro lie 
1010 1015 1020 



ctt eta cac aca gtt ggg cgc gaa tgc tec ttg gac gcg gat aag tat 
Leu Leu His Thr Val Gly Arg Glu Cys Ser Leu Asp Ala Asp Lys Tyr 
1075 1080 1085 



2880 



cgc cgt tta atg cag gac gac aac agg ggg gtg ggt caa ggt gtg aaa 2 92 8 
Arg Arg Leu Met Gin Asp Asp Asn Arg Gly Val Gly Gin Gly Val Lys 
965 970 975 

gat aat tta cca act cct gag agt ttc gtg ate atg ctg gaa aga tgg 2 976 
Asp Asn Leu Pro Thr Pro Glu Ser Phe Val lie Met Leu Glu Arg Trp 
980 985 990 



3024 



3072 



cgt cca atg teg gta aat ggg ccg gta cat ttg aaa gaa gat tac cgc 3120 
Arg Pro Met Ser Val Asn Gly Pro Val His Leu Lys Glu Asp Tyr Arg 
1025 1030 1035 1040 

teg ctg cca cag cct tta cca tgc gac gtg cac gtg tta aac ttg cga 3168 
Ser Leu Pro Gin Pro Leu Pro Cys Asp Val His Val Leu Asn Leu Arg 
1045 1050 1055 

gca att cat tct aaa gat gca gtt gee cct acc gac caa teg get ctg 3216 
Ala He His Ser Lys Asp Ala Val Ala Pro Thr Asp Gin Ser Ala Leu 
1060 1065 1070 



3264 



37 



ttc cac cca acg tgc etc atg cac ggc gtc gag aaa ttg get ate acg 3312 
Phe His Pro Thr Cys Leu Met His Gly Val Glu Lys Leu Ala lie Thr 
1090 1095 1100 

ate teg acg ctt ttt act aac tct ggc atg egg aag acg teg ctg tec 3360 
lie Ser Thr Leu Phe Thr Asn Ser Gly Met Arg Lys Thr Ser Leu Ser 
1105 1110 1115 1120 

tta caa cac gac ggc teg ttg ctg gac aac caa ggc ggt att aca gtt 3408 
Leu Gin His Asp Gly Ser Leu Leu Asp Asn Gin Gly Gly lie Thr Val 
1125 1130 1135 



tec cca atg gag ata caa get tac aaa ata gta ctg acg taa 3450 
Ser Pro Met Glu lie Gin Ala Tyr Lys lie Val Leu Thr 
1140 1145 



<210> 52 
<211> 3327 
<212> DNA 

<213> Drosophila sp. 

<220> 

<221> CDS 

<222> (1) . . (3324) 



<400> 52 

atg ttg cga ata cgt egg egg ttc get ttg gta att tgc tec ggc tgc 
Met Leu Arg lie Arg Arg Arg Phe Ala Leu Val lie Cys Ser Gly Cys 
15 10 15 



ctg ctg gtt ttc etc age ctg tac ata ate etc aat ttt gcg gcg ccg 
Leu Leu Val Phe Leu Ser Leu Tyr lie lie Leu Asn Phe Ala Ala Pro 
20 25 30 



96 



gca gee ace cag ata aag ccc aac tat gag aac att gag aac aag ctg 144 
Ala Ala Thr Gin He Lys Pro Asn Tyr Glu Asn He Glu Asn Lys Leu 
35 40 45 



cat gag ctg gaa aat ggt ttg cag gag cac ggg gag gag atg egg aat 192 
His Glu Leu Glu Asn Gly Leu Gin Glu His Gly Glu Glu Met Arg Asn 
50 55 60 



etc agg gcg cgt ctg gee aaa aca 
Leu Arg Ala Arg Leu Ala Lys Thr 
65 70 

cct cca ctt aaa gtg get cgt tec 
Pro Pro Leu Lys Val Ala Arg Ser 
85 



tec aat cgc gac gat cca ata aga 240 
Ser Asn Arg Asp Asp Pro He Arg 
75 80 

ccg agg cca ggg caa tgc caa gat 288 
Pro Arg Pro Gly Gin Cys Gin Asp 
90 95 



38 



gtg gtc caa gac gtg ccc aat gtg gat gta cag atg ctg gag eta tac 336 

Val Val Gin Asp Val Pro Asn Val Asp Val Gin Met Leu Glu Leu Tyr 
100 105 110 

gat cgc atg tec ttc aag gac ata gat gga ggc gtg tgg aaa cag ggc 3 84 

Asp Arg Met Ser Phe Lys Asp lie Asp Gly Gly Val Trp Lys Gin Gly 
115 120 125 

tgg aac att aag tac gat cca ctg aag tac aac gec cat cac aaa eta 432 

Trp Asn lie Lys Tyr Asp Pro Leu Lys Tyr Asn Ala His His Lys Leu 
13 0 135 14 0 



aaa gtc ttc gtt gtg ccg cac teg cac aac gat cct gga tgg att cag 
Lys Val Phe Val Val Pro His Ser His Asn Asp Pro Gly Trp lie Gin 
145 150 155 160 

acg ttt gag gaa tac tac cag cac gac acc aag cac ate ctg tec aat 
Thr Phe Glu Glu Tyr Tyr Gin His Asp Thr Lys His lie Leu Ser Asn 
165 170 175 



gaa ate tec tac ttt get egg ttc tat cac gat ttg gga gag aac aaa 
Glu lie Ser Tyr Phe Ala Arg Phe Tyr His Asp Leu Gly Glu Asn Lys 
195 200 205 

aag ctg cag atg aag tec att gta aag aat gga cag ttg gaa ttt gtg 
Lys Leu Gin Met Lys Ser lie Val Lys Asn Gly Gin Leu Glu Phe Val 
210 215 220 

act gga gga tgg gta atg ccg gac gag gee aac tec cac tgg cga aac 
Thr Gly Gly Trp Val Met Pro Asp Glu Ala Asn Ser His Trp Arg Asn 
225 230 235 240 

gta ctg ctg cag ctg acc gaa ggg caa aca tgg ttg aag caa ttc atg 
Val Leu Leu Gin Leu Thr Glu Gly Gin Thr Trp Leu Lys Gin Phe Met 
245 250 255 

aat gtc aca ccc act get tec tgg gee ate gat ccc ttc gga cac agt 
Asn Val Thr Pro Thr Ala Ser Trp Ala He Asp Pro Phe Gly His Ser 
260 265 270 

ccc act atg ccg tac att ttg cag aag agt ggt ttc aag aat atg ctt 
Pro Thr Met Pro Tyr He Leu Gin Lys Ser Gly Phe Lys Asn Met Leu 
275 280 285 

ate caa agg acg cac tat teg gtt aag aag gaa ctg gee caa cag cga 
He Gin Arg Thr His Tyr Ser Val Lys Lys Glu Leu Ala Gin Gin Arg 
290 295 300 



480 



528 



gca eta egg cat ctg cac gac aat ccc gag atg aag ttc ate tgg gcg 576 
Ala Leu Arg His Leu His Asp Asn Pro Glu Met Lys Phe He Trp Ala 
180 185 190 



624 



672 



720 



768 



816 



864 



912 



39 



cag ctt gag ttc ctg tgg cgc cag ate tgg gac aac aaa ggg gac aca 960 
Gin Leu Glu Phe Leu Trp Arg Gin lie Trp Asp Asn Lys Gly Asp Thr 
305 310 315 320 

get etc ttc acc cac atg atg ccc ttc tac teg tac gac att cct cat 1008 
Ala Leu Phe Thr His Met Met Pro Phe Tyr Ser Tyr Asp lie Pro His 
325 330 335 

acc tgt ggt cca gat ccc aag gtt tgc tgt cag ttc gat ttc aaa cga 1056 
Thr Cys Gly Pro Asp Pro Lys Val Cys Cys Gin Phe Asp Phe Lys Arg 
340 345 350 

atg ggc tec ttc ggt ttg agt tgt cca tgg aag gtg ccg ccg cgt aca 1104 
Met Gly Ser Phe Gly Leu Ser Cys Pro Trp Lys Val Pro Pro Arg Thr 
355 360 365 

ate agt gat caa aat gtg gca gca cgc tea gat ctg ctg gtt gat cag 1152 
lie Ser Asp Gin Asn Val Ala Ala Arg Ser Asp Leu Leu Val Asp Gin 
370 375 380 



tgg aag aag aag gee gag ctg tat cgc aca aac gtg ctg ctg att ccg 
Trp Lys Lys Lys Ala Glu Leu Tyr Arg Thr Asn Val Leu Leu lie Pro 
385 390 395 400 



cgc gtg aac tac gaa agg ctg ttc gaa cac ate aac age cag gee cac 
Arg Val Asn Tyr Glu Arg Leu Phe Glu His lie Asn Ser Gin Ala His 
420 425 430 

ttc aat gtc cag gcg cag ttc ggc aca ctg cag gaa tac ttt gat gca 
Phe Asn Val Gin Ala Gin Phe Gly Thr Leu Gin Glu Tyr Phe Asp Ala 
435 440 445 



ggt gac ttt ttc aca tac gee gat cga teg gat aac tat tgg agt ggc 
Gly Asp Phe Phe Thr Tyr Ala Asp Arg Ser Asp Asn Tyr Trp Ser Gly 
465 ~ 470 475 480 

tac tac aca tec cgc ccg tat cat aag cgc atg gac cgc gtc ctg atg 
Tyr Tyr Thr Ser Arg Pro Tyr His Lys Arg Met Asp Arg Val Leu Met 
485 490 495 



1200 



ttg ggt gac gac ttc cgc ttc aag cag aac acc gag tgg gat gtg cag 124 8 
Leu Gly Asp Asp Phe Arg Phe Lys Gin Asn Thr Glu Trp Asp Val Gin 
405 410 415 



1296 



1344 



gtg cac cag gcg gaa agg gcg gga caa gee gag ttt ccc acg eta age 13 92 
Val His Gin Ala Glu Arg Ala Gly Gin Ala Glu Phe Pro Thr Leu Ser 
450 455 460 



1440 



1488 



cac tat gta cgt gca gca gaa atg ctt tec gee tgg cac tec tgg gac 1536 
His Tyr Val Arg Ala Ala Glu Met Leu Ser Ala Trp His Ser Trp Asp 
500 505 510 



40 



ggt atg gcc cgc ate gag gaa cgt ctg gag cag gec cgc agg gag ctg 1584 
Gly Met Ala Arg lie Glu Glu Arg Leu Glu Gin Ala Arg Arg Glu Leu 
515 520 525 

tea ttg ttc cag cac cac gac ggt ata act ggc aca gca aaa acg cac 1632 
Ser Leu Phe Gin His His Asp Gly lie Thr Gly Thr Ala Lys Thr His 
530 535 540 

gta gtc gtc gac tac gag caa cgc atg cag gaa get tta aaa gcc tgt 1680 
Val Val Val Asp Tyr Glu Gin Arg Met Gin Glu Ala Leu Lys Ala Cys 
545 550 555 560 



caa atg gta atg caa cag teg gtc tac cga ttg ctg aca aag ccc tec 
Gin Met Val Met Gin Gin Ser Val Tyr Arg Leu Leu Thr Lys Pro Ser 
565 570 575 



cgc tgg cca gga tct ggt gtg gag gac agt cga ace ace ata ata ctg 
Arg Trp Pro Gly Ser Gly Val Glu Asp Ser Arg Thr Thr lie lie Leu 
595 600 605 



ccc cac tgg egg gag cag ctg gtg gac ttt tat gta tec agt ccg ttt 
Pro His Trp Arg Glu Gin Leu Val Asp Phe Tyr Val Ser Ser Pro Phe 
625 630 635 640 



ccg gtg tgg age tgg cac cac gac aca etc aca aag act ate cac cca 
Pro Val Trp Ser Trp His His Asp Thr Leu Thr Lys Thr lie His Pro 
660 665 670 

caa ggc tec ace ace aag tac cgc ate ate ttc aag get egg gtg ccg 
Gin Gly Ser Thr Thr Lys Tyr Arg lie lie Phe Lys Ala Arg Val Pro 
675 680 685 

ccc atg ggc ttg gcc ace tac gtt tta ace ate tec gat tec aag cca 
Pro Met Gly Leu Ala Thr Tyr Val Leu Thr lie Ser Asp Ser Lys Pro 
690 695 700 

gag cac ace teg tat gca teg aat etc ttg etc cgt aaa aac ccg act 
Glu His Thr Ser Tyr Ala Ser Asn Leu Leu Leu Arg Lys Asn Pro Thr 
705 710 715 720 



1728 



ate tac agt ccg gac ttc agt ttc teg tac ttt acg etc gac gac tec 1776 
lie Tyr Ser Pro Asp Phe Ser Phe Ser Tyr Phe Thr Leu Asp Asp Ser 
580 585 590 



1824 



ggc gag gat ata ctg ccc tec aag cat gtg gtg atg cac aac ace ctg 1872 
Gly Glu Asp lie Leu Pro Ser Lys His Val Val Met His Asn Thr Leu 
610 615 620 



1920 



gta age gtt acc gac ttg gca aac aat ccg gtg gag get cag gtg tec 1968 
Val Ser Val Thr Asp Leu Ala Asn Asn Pro Val Glu Ala Gin Val Ser 
645 650 655 



2016 



2064 



2112 



2160 



41 



teg tta cca ttg ggc caa tat ccg gag gat gtg aag ttt ggc gat cct 2208 
Ser Leu Pro Leu Gly Gin Tyr Pro Glu Asp Val Lys Phe Gly Asp Pro 
725 730 735 



cga gag ate tea ttg egg gtt ggt aac gga ccc ace ttg gee ttt teg 
Arg Glu lie Ser Leu Arg Val Gly Asn Gly Pro Thr Leu Ala Phe Ser 
740 745 750 



gta ccg gtg cac ttc aag ttc etc aag tat ggc gtt cga teg cat ggc 
Val Pro Val His Phe Lys Phe Leu Lys Tyr Gly Val Arg Ser His Gly 
770 775 780 

gat aga tec ggt gee tat ctg ttc ctg ccc aat gga cca get teg cca 
Asp Arg Ser Gly Ala Tyr Leu Phe Leu Pro Asn Gly Pro Ala Ser Pro 
785 ~ 790 795 800 

gtc gag ctt ggc cag cca gtg gtc ctg gtg act aag ggc aaa ctg gag 
Val Glu Leu Gly Gin Pro Val Val Leu Val Thr Lys Gly Lys Leu Glu 
805 810 815 

teg tec gtg age gtg gga ctt ccg age gtg gtg cac cag acg ata atg 
Ser Ser Val Ser Val Gly Leu Pro Ser Val Val His Gin Thr lie Met 
820 825 830 



caa ccg ctg ggt gga tct tct ctg gee teg ggc gag eta gag att atg 
Gin Pro Leu Gly Gly Ser Ser Leu Ala Ser Gly Glu Leu Glu lie Met 
915 920 925 



2256 



gag cag ggt etc ctt aag tec att cag ctt act cag gat age cca cat 2304 
Glu Gin Gly Leu Leu Lys Ser lie Gin Leu Thr Gin Asp Ser Pro His 
755 760 765 



2352 



2400 



2448 



2496 



cgc ggt ggt gca cct gag att cgc aat ctg gtg gat ata ggc tea ctg 2 544 
Arg Gly Gly Ala Pro Glu He Arg Asn Leu Val Asp He Gly Ser Leu 
835 840 845 

gac aac acg gag ate gtg atg cgc ttg gag acg cat ate gac age ggc 2592 
Asp Asn Thr Glu He Val Met Arg Leu Glu Thr His He Asp Ser Gly 
850 855 860 

gat ate ttc tac acg gat etc aat gga ttg caa ttt ate aag agg egg 
Asp He Phe Tyr Thr Asp Leu Asn Gly Leu Gin Phe He Lys Arg Arg 
865 870 875 880 

cgt ttg gac aaa tta cct ttg cag gee aac tat tat ccc ata cct tct 
Arg Leu Asp Lys Leu Pro Leu Gin Ala Asn Tyr Tyr Pro He Pro Ser 
885 890 895 

ggt atg ttc att gag gat gee aat acg cga etc act etc etc acg ggt 2736 
Gly Met Phe He Glu Asp Ala Asn Thr Arg Leu Thr Leu Leu Thr Gly 
900 905 910 



2640 



2688 



2784 



42 



caa gat cgt cgc ctg gcc age gat gat gaa cgc ggc ctg gga cag ggt 2 832 
Gin Asp Arg Arg Leu Ala Ser Asp Asp Glu Arg Gly Leu Gly Gin Gly 
930 935 940 

gtt ttg gac aac aag ccg gtg ctg cat att tat egg ctg gtg ctg gag 2 880 
Val Leu Asp Asn Lys Pro Val Leu His lie Tyr Arg Leu Val Leu Glu 
945 950 955 960 

aag gtt aac aac tgt gtc cga ccg tea aag ctt cat cct gcc ggc tat 2 928 
Lys Val Asn Asn Cys Val Arg Pro Ser Lys Leu His Pro Ala Gly Tyr 
965 970 975 

ttg aca agt gcc gca cac aaa gca teg cag tea ctg ctg gat cca ctg 2976 
Leu Thr Ser Ala Ala His Lys Ala Ser Gin Ser Leu Leu Asp Pro Leu 
980 985 990 

gac aag ttt ata ttc get gaa aat gag tgg ate ggg gca cag ggg caa 3 024 
Asp Lys Phe lie Phe Ala Glu Asn Glu Trp lie Gly Ala Gin Gly Gin 
995 1000 1005 



ttt ggt ggc gat cat cct teg get cgt gag gat etc gat gtg teg gtg 
Phe Gly Gly Asp His Pro Ser Ala Arg Glu Asp Leu Asp Val Ser Val 
1010 1015 1020 

atg aga cgc tta ace aag age teg gcc aaa ace cag cga gta ggc tac 
Met Arg Arg Leu Thr Lys Ser Ser Ala Lys Thr Gin Arg Val Gly Tyr 
1025 " 1030 1035 1040 

gtt ctg cac cgc ace aat ctg atg caa tgc ggc act cca gag gag cat 
Val Leu His Arg Thr Asn Leu Met Gin Cys Gly Thr Pro Glu Glu His 
1045 1050 1055 



gag cgc acg acg ctg act ttc ctg cag aat ttg gag cac ttg gat ggc 
Glu Arg Thr Thr Leu Thr Phe Leu Gin Asn Leu Glu His Leu Asp Gly 
1075 1080 1085 



agt cac tea age tga 
Ser His Ser Ser 
1105 



3072 



3120 



3168 



aca cag aag ctg gat gtg tgc cac eta ctg ccg aat gtg gcg aga tgc 3216 
Thr Gin Lys Leu Asp Val Cys His Leu Leu Pro Asn Val Ala Arg Cys 
1060 1065 1070 



3264 



atg gtg gcg ccg gaa gtg tgc ccc atg gaa acc gcc get tat gtg age 3312 
Met Val Ala Pro Glu Val Cys Pro Met Glu Thr Ala Ala Tyr Val Ser 
1090 1095 1100 



3327 



<210> 53 

<211> 3435 

<212> DNA 

<213> Homo sapiens 



43 



<220> 

<221> CDS 

<222> (1) . . (3432) 

<400> 53 

atg aag tta age cgc cag ttc acc gtg ttc ggc agt gcg ate ttc tgt 
Met Lys Leu Ser Arg Gin Phe Thr Val Phe Gly Ser Ala lie Phe Cys 
15 10 15 

gtg gtg att ttc teg etc tac ctg atg ctg gac egg ggt cac tta gac 
Val Val lie Phe Ser Leu Tyr Leu Met Leu Asp Arg Gly His Leu Asp 
20 25 30 



act gca gac tgt ctg ttt get tea caa agt gga agt cac aat tea gat 
Thr Ala Asp Cys Leu Phe Ala Ser Gin Ser Gly Ser His Asn Ser Asp 
115 120 125 



130 



ggt gga gtt tgg aag caa gga ttt gac att act tat gaa tct aat gaa 
Gly Gly Val Trp Lys Gin Gly Phe Asp He Thr Tyr Glu Ser Asn Glu 

150 155 160 



145 



48 



96 



tac ccc agg aac ccg cgc cgc gag ggc tec ttc cct cag ggc cag etc 144 
Tyr Pro Arg Asn Pro Arg Arg Glu Gly Ser Phe Pro Gin Gly Gin Leu 
35 40 45 

tea atg ttg caa gaa aaa ata gac cat ttg gag cgt ttg eta get gag 192 
Ser Met Leu Gin Glu Lys He Asp His Leu Glu Arg Leu Leu Ala Glu 
50 55 60 

aat aat gag ate ate tea aat att aga gac tea gtc ate aat ttg agt 
Asn Asn Glu He He Ser Asn He Arg Asp Ser Val He Asn Leu Ser 
65 70 75 80 

gag tct gtg gag gat ggt ccg aaa agt tea caa age aat ttc age caa 
Glu Ser Val Glu Asp Gly Pro Lys Ser Ser Gin Ser Asn Phe Ser Gin 
85 90 95 

ggt get ggc tea cat ctt ctg ccc tea caa tta tec etc tea gtt gac 336 
Gly Ala Gly Ser His Leu Leu Pro Ser Gin Leu Ser Leu Ser Val Asp 
100 105 HO 



240 



288 



384 



gtg cag atg ttg gat gtt tac agt eta att tct ttt gac aat cca gat 432 
Val Gin Met Leu Asp Val Tyr Ser Leu He Ser Phe Asp Asn Pro Asp 

135 140 



480 



528 



tgg gac act gaa ccc ctt caa gtc ttt gtg gtg cct cat tec cat aac 

Trp Asp Thr Glu Pro Leu Gin Val Phe Val Val Pro His Ser His Asn 

165 170 175 

gac cca ggt tgg ttg aag act ttc aat gac tac ttt aga gac aag act 576 

Asp Pro Gly Trp Leu Lys Thr Phe Asn Asp Tyr Phe Arg Asp Lys Thr 
180 185 190 



44 



cag tat att ttt aat aac atg gtc eta aag ctg aaa gaa gac tea egg 624 
Gin Tyr lie Phe Asn Asn Met Val Leu Lys Leu Lys Glu Asp Ser Arg 
195 200 205 

agg aag ttt att tgg tct gag ate tct tac ctt tea aag tgg tgg gat 672 
Arg Lys Phe lie Trp Ser Glu lie Ser Tyr Leu Ser Lys Trp Trp Asp 
210 215 220 

att ata gat att cag aag aag gat get gtt aaa agt tta ata gaa aat 72 0 
lie lie Asp lie Gin Lys Lys Asp Ala Val Lys Ser Leu lie Glu Asn 
225 230 235 240 

ggt cag ctt gaa att gtg aca ggt ggc tgg gtt atg cct gat gaa get 768 
Gly Gin Leu Glu lie Val Thr Gly Gly Trp Val Met Pro Asp Glu Ala 
245 250 255 

act cca cat tat ttt gee tta att gat caa eta att gaa gga cat cag 816 
Thr Pro His Tyr Phe Ala Leu lie Asp Gin Leu lie Glu Gly His Gin 
260 265 270 

tgg ctg gaa aat aat ata gga gtg aaa cct egg tec ggc tgg get att 864 
Trp Leu Glu Asn Asn lie Gly Val Lys Pro Arg Ser Gly Trp Ala lie 
275 280 285 

gat ccc ttt gga cac tea cca aca atg get tat ctt eta aac cgt get 912 
Asp Pro Phe Gly His Ser Pro Thr Met Ala Tyr Leu Leu Asn Arg Ala 
290 295 300 

gga ctt tct cac atg ctt ate cag aga gtt cat tat gca gtt aaa aaa 960 
Gly Leu Ser His Met Leu lie Gin Arg Val His Tyr Ala Val Lys Lys 
305 310 315 320 

cac ttt gca ctg cat aaa aca ttg gag ttt ttt tgg aga cag aat tgg 
His Phe Ala Leu His Lys Thr Leu Glu Phe Phe Trp Arg Gin Asn Trp 
325 " 330 335 

gat ctg gga tct gtc aca gat att tta tgc cac atg atg ccc ttc tac 
Asp Leu Gly Ser Val Thr Asp lie Leu Cys His Met Met Pro Phe Tyr 
340 345 350 

age tat gac ate cct cac act tgt gga cct gat cct aaa ata tgc tgc 
Ser Tyr Asp lie Pro His Thr Cys Gly Pro Asp Pro Lys lie Cys Cys 
355 360 365 

cag ttt gat ttt aaa cgt ctt cct gga ggc aga ttt ggt tgt ccc tgg 1152 
Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg Phe Gly Cys Pro Trp 
370 375 380 



1008 



1056 



1104 



gga gtc ccc cca gaa aca ata cat cct gga aat gtc caa age agg get 
Gly Val Pro Pro Glu Thr lie His Pro Gly Asn Val Gin Ser Arg Ala 
385 390 395 400 



1200 



45 



egg atg eta eta gat cag tac cga aag aag tea aag ctt ttt cga ace 1248 
Arg Met Leu Leu Asp Gin Tyr Arg Lys Lys Ser Lys Leu Phe Arg Thr 
405 410 415 

aaa gtt etc ctg get cca eta gga gat gat ttc cgc tac tgt gaa tac 12 96 
Lys Val Leu Leu Ala Pro Leu Gly Asp Asp Phe Arg Tyr Cys Glu Tyr 
420 425 430 

acg gaa tgg gat tta cag ttt aag aat tat cag cag ctt ttt gat tat 1344 
Thr Glu Trp Asp Leu Gin Phe Lys Asn Tyr Gin Gin Leu Phe Asp Tyr 
435 440 445 

atg aat tct cag tec aag ttt aaa gtt aag ata cag ttt gga act tta 1392 
Met Asn Ser Gin Ser Lys Phe Lys Val Lys lie Gin Phe Gly Thr Leu 
450 455 460 

tea gat ttt ttt gat gcg ctg gat aaa gca gat gaa act cag aga gac 
Ser Asp Phe Phe Asp Ala Leu Asp Lys Ala Asp Glu Thr Gin Arg Asp 
465 470 475 480 

aag ggc caa teg atg ttc cct gtt tta agt gga gat ttt ttc act tat 
Lys Gly Gin Ser Met Phe Pro Val Leu Ser Gly Asp Phe Phe Thr Tyr 
485 490 495 



gaa att ctt tac tat ttc gec ctg aga caa get cac aaa tac aag ata 
Glu He Leu Tyr Tyr Phe Ala Leu Arg Gin Ala His Lys Tyr Lys He 
530 535 540 

aat aaa ttt etc tea tea tea ctt tac acg gca ctg aca gaa gee aga 
Asn Lys Phe Leu Ser Ser Ser Leu Tyr Thr Ala Leu Thr Glu Ala Arg 
545 550 555 560 

agg aat ttg gga ctg ttt caa cat cat gat get ate aca gga act gca 
Arg Asn Leu Gly Leu Phe Gin His His Asp Ala He Thr Gly Thr Ala 
565 570 575 



1440 



1488 



gee gat cga gat gat cat tac tgg agt ggc tat ttt aca tec aga ccc 1536 

Ala Asp Arg Asp Asp His Tyr Trp Ser Gly Tyr Phe Thr Ser Arg Pro 
500 505 510 

ttt tac aaa cga atg gac aga ate atg gaa tct cat tta agg get get 1584 

Phe Tyr Lys Arg Met Asp Arg He Met Glu Ser His Leu Arg Ala Ala 
515 520 525 



1632 



1680 



1728 



aaa gac tgg gtg gtt gtg gat tat ggt ace aga ctt ttt cat teg tta 1776 

Lys Asp Trp Val Val Val Asp Tyr Gly Thr Arg Leu Phe His Ser Leu 
580 585 590 

atg gtt ttg gag aag ata att gga aat tct gca ttt ctt ctt att ggg 1824 

Met Val Leu Glu Lys He He Gly Asn Ser Ala Phe Leu Leu He Gly 
595 600 605 



46 



aag gac aaa etc aca tac gac tct tac tct cct gat acc ttc ctg gag 1872 
Lys Asp Lys Leu Thr Tyr Asp Ser Tyr Ser Pro Asp Thr Phe Leu Glu 
610 615 620 

atg gat ttg aaa caa aaa tea caa gat tct ctg cca caa aaa aat ata 1920 
Met Asp Leu Lys Gin Lys Ser Gin Asp Ser Leu Pro Gin Lys Asn lie 
625 630 635 640 

ata agg ctg agt gcg gag cca agg tac ctt gtg gtc tat aat cct tta 1968 
lie Arg Leu Ser Ala Glu Pro Arg Tyr Leu Val Val Tyr Asn Pro Leu 
645 650 655 

gaa caa gac cga ate teg ttg gtc tea gtc tat gtg agt tec ccg aca 2016 
Glu Gin Asp Arg lie Ser Leu Val Ser Val Tyr Val Ser Ser Pro Thr 
660 665 670 

gtg caa gtg ttc tct get tea gga aaa cct gtg gaa gtt caa gtc age 
Val Gin Val Phe Ser Ala Ser Gly Lys Pro Val Glu Val Gin Val Ser 
675 680 685 

gca gtt tgg gat aca gca aat act att tea gaa aca gee tat gag ate 2112 
Ala Val Trp Asp Thr Ala Asn Thr He Ser Glu Thr Ala Tyr Glu He 
690 695 700 



tct ttt cga gca cat ata ccg cca ttg gga ctg aaa gtg tat aag att 
Ser Phe Arg Ala His He Pro Pro Leu Gly Leu Lys Val Tyr Lys He 
705 ^ 710 715 720 

ttg gaa tea gca agt tea aat tea cat tta get gat tat gtc ttg tat 
Leu Glu Ser Ala Ser Ser Asn Ser His Leu Ala Asp Tyr Val Leu Tyr 
725 730 735 

aag aat aaa gta gaa gat age gga att ttc acc ata aag aat atg ata 
Lys Asn Lys Val Glu Asp Ser Gly He Phe Thr He Lys Asn Met He 
740 745 750 

aat act gaa gaa ggt ata aca eta gag aac tec ttt gtt tta ctt egg 
Asn Thr Glu Glu Gly He Thr Leu Glu Asn Ser Phe Val Leu Leu Arg 
755 760 765 



aaa cac cat gaa gta aat gtg caa ttt tea tgg tat gga acc aca att 
Lys His His Glu Val Asn Val Gin Phe Ser Trp Tyr Gly Thr Thr He 
785 790 795 800 

aaa aga gac aaa agt ggt gee tac etc ttc tta cct gat ggt aat gee 
Lys Arg Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Asp Gly Asn Ala 
805 810 815 



2064 



2160 



2208 



2256 



2304 



ttt gat caa act gga ctt atg aag caa atg atg act aaa gaa gat ggt 2352 
Phe Asp Gin Thr Gly Leu Met Lys Gin Met Met Thr Lys Glu Asp Gly 
770 775 780 



2400 



2448 



47 



aag cct tat gtt tac aca aca ccg ccc ttt gtc aga gtg aca cat gga 
Lys Pro Tyr Val Tyr Thr Thr Pro Pro Phe Val Arg Val Thr His Gly 
82 0 82 5 830 

agg att tat teg gaa gtg act tgc ttt ttt gac cat gtt act cat aga 
Arg lie Tyr Ser Glu Val Thr Cys Phe Phe Asp His Val Thr His Arg 
835 840 845 

gtc cga eta tac cac ata cag gga ata gaa gga cag tct gtg gaa gtt 
Val Arg Leu Tyr His lie Gin Gly lie Glu Gly Gin Ser Val Glu Val 
850 855 860 

tec aat att gtg gac ate cga aaa gta tat aac cgt gag att gca atg 
Ser Asn lie Val Asp lie Arg Lys Val Tyr Asn Arg Glu lie Ala Met 
865 870 875 880 

aaa att tct tct gat ata aaa age caa aat aga ttt tat act gac eta 
Lys lie Ser Ser Asp lie Lys Ser Gin Asn Arg Phe Tyr Thr Asp Leu 
885 890 895 

aat ggg tac cag att caa cct aga atg aca ctg age aaa ttg cct ctt 
Asn Gly Tyr Gin He Gin Pro Arg Met Thr Leu Ser Lys Leu Pro Leu 
900 905 910 

caa gca aat gtc tat ccc atg ace aca atg gee tat ate cag gat gee 
Gin Ala Asn Val Tyr Pro Met Thr Thr Met Ala Tyr He Gin Asp Ala 
915 92 0 92 5 

aaa cat cgt ttg aca ctg etc tct get cag tea tta ggg gtt teg agt 
Lys His Arg Leu Thr Leu Leu Ser Ala Gin Ser Leu Gly Val Ser Ser 
930 ~ 935 940 

ttg aat agt ggt cag att gaa gtt ate atg gat cga aga etc atg caa 
Leu Asn Ser Gly Gin He Glu Val He Met Asp Arg Arg Leu Met Gin 
945 950 955 960 

gat gat aat cgt ggc ctt gag caa ggt ate cag gat aac aag att aca 
Asp Asp Asn Arg Gly Leu Glu Gin Gly He Gin Asp Asn Lys He Thr 
965 970 975 

get aat eta ttt cga ata eta eta gaa aaa aga agt get gtt aat acg 
Ala Asn Leu Phe Arg He Leu Leu Glu Lys Arg Ser Ala Val Asn Thr 
980 985 990 

gaa gaa gaa aag aag teg gtc agt tat cct tct etc ctt age cac ata 
Glu Glu Glu Lys Lys Ser Val Ser Tyr Pro Ser Leu Leu Ser His He 
995 1000 1005 

act tct tct etc atg aat cat cca gtc att cca atg gca aat aag ttc 
Thr Ser Ser Leu Met Asn His Pro Val He Pro Met Ala Asn Lys Phe 
1010 1015 1020 



48 



tec tea cct acc ctt gag ctg caa ggt gaa ttc tct cca tta cag tea 3120 
Ser Ser Pro Thr Leu Glu Leu Gin Gly Glu Phe Ser Pro Leu Gin Ser 
1025 1030 1035 1040 

tct ttg cct tgt gac att cat ctg gtt aat ttg aga aca ata cag tea 3168 
Ser Leu Pro Cys Asp lie His Leu Val Asn Leu Arg Thr lie Gin Ser 
1045 1050 1055 

aag gtg ggc aat ggg cac tec aat gag gca gee ttg ate etc cac aga 3216 
Lys Val Gly Asn Gly His Ser Asn Glu Ala Ala Leu lie Leu His Arg 
1060* 1065 1070 

aaa ggg ttt gat tgt egg ttc tct age aaa ggc aca ggg ctg ttt tgt 3264 
Lys Gly Phe Asp Cys Arg Phe Ser Ser Lys Gly Thr Gly Leu Phe Cys 
1075 1080 1085 

tct act act cag gga aag ata ttg gta cag aaa ctt tta aac aag ttt 3312 
Ser Thr Thr Gin Gly Lys lie Leu Val Gin Lys Leu Leu Asn Lys Phe 
1090 1095 1100 

att gtc gaa agt etc aca cct tea tea eta tec ttg atg cat tea cct 3360 
lie Val Glu Ser Leu Thr Pro Ser Ser Leu Ser Leu Met His Ser Pro 
1105 1110 1115 1120 



ccc ggc act cag aat ata agt gag ate aac ttg agt cca atg gaa ate 
Pro Gly Thr Gin Asn lie Ser Glu lie Asn Leu Ser Pro Met Glu lie 
1125 1130 1135 



3408 



age aca ttc cga ate cag ttg agg tga 3435 
Ser Thr Phe Arg lie Gin Leu Arg 



1140 



<210> 54 

<211> 3453 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . (3450) 

<400> 54 

atg aag tta agt cgc cag ttc acc 
Met Lys Leu Ser Arg Gin Phe Thr 
1 5 

gtc gta ate ttc tea etc tac ctg 
Val Val lie Phe Ser Leu Tyr Leu 
20 



gtg ttt ggc age gcg ate ttc tgc 48 
Val Phe Gly Ser Ala lie Phe Cys 
10 15 

atg ctg gac agg ggt cac ttg gac 96 
Met Leu Asp Arg Gly His Leu Asp 
25 30 



49 



tac cct egg ggc ccg cgc cag gag ggc tec ttt ccg cag ggc cag ctt 144 
Tyr Pro Arg Gly Pro Arg Gin Glu Gly Ser Phe Pro Gin Gly Gin Leu 
35 40 45 

tea ata ttg caa gaa aag att gac cat ttg gag cgt ttg etc get gag 192 
Ser lie Leu Gin Glu Lys lie Asp His Leu Glu Arg Leu Leu Ala Glu 
50 55 60 



aac aac gag ate ate tea aat ate aga gac tea gtc ate aac ctg age 
Asn Asn Glu lie lie Ser Asn lie Arg Asp Ser Val lie Asn Leu Ser 
65 70 75 80 

gag tct gtg gag gac ggc ccg egg ggg tea cca ggc aac gee age caa 
Glu Ser Val Glu Asp Gly Pro Arg Gly Ser Pro Gly Asn Ala Ser Gin 
85 90 95 



aga gac tgt ttg ttt get tea cag agt ggg agt cag ccc egg gat gtg 
Arg Asp Cys Leu Phe Ala Ser Gin Ser Gly Ser Gin Pro Arg Asp Val 
115 120 125 



tat att ttt aat aac atg gtc eta aag ctg aaa gaa gac tea age agg 
Tyr lie Phe Asn Asn Met Val Leu Lys Leu Lys Glu Asp Ser Ser Arg 
195 200 205 



ata gat att ccg aag aag gaa get gtt aaa agt tta eta cag aat ggt 
lie Asp lie Pro Lys Lys Glu Ala Val Lys Ser Leu Leu Gin Asn Gly 
225 230 235 240 



240 



288 



ggc tec ate cac etc cac teg cca cag ttg gee ctg cag get gac ccc 336 
Gly Ser lie His Leu His Ser Pro Gin Leu Ala Leu Gin Ala Asp Pro 
100 105 110 



384 



cag atg ttg gat gtt tac gat ctg att cct ttt gat aat cca gat ggt 432 
Gin Met Leu Asp Val Tyr Asp Leu lie Pro Phe Asp Asn Pro Asp Gly 
130 135 140 

gga gtt tgg aag caa gga ttt gac att aag tat gaa gcg gat gag tgg 4 80 
Gly Val Trp Lys Gin Gly Phe Asp He Lys Tyr Glu Ala Asp Glu Trp 
145 " 150 155 160 

gac cat gag ccc ctg caa gtg ttt gtg gtg cct cac tec cat aat gac 528 
Asp His Glu Pro Leu Gin Val Phe Val Val Pro His Ser His Asn Asp 
165 170 175 

cca ggt tgg ttg aag act ttc aat gac tac ttt aga gac aag act cag 576 
Pro Gly Trp Leu Lys Thr Phe Asn Asp Tyr Phe Arg Asp Lys Thr Gin 
180 185 190 



624 



aag ttt atg tgg tct gag ate tct tac ctt gca aaa tgg tgg gat att 672 
Lys Phe Met Trp Ser Glu He Ser Tyr Leu Ala Lys Trp Trp Asp He 
210 215 220 



720 



50 



cag ctg gaa att gtg acc ggt ggc tgg gtt atg cct gat gaa gcc act 768 
Gin Leu Glu lie Val Thr Gly Gly Trp Val Met Pro Asp Glu Ala Thr 
245 250 255 

cca cat tat ttt gcc tta att gac caa eta att gaa ggg cac caa tgg 816 
Pro His Tyr Phe Ala Leu lie Asp Gin Leu He Glu Gly His Gin Trp 
260 265 270 

ctg gaa aaa aat eta gga gtg aaa cct cga teg ggc tgg gcc ata gat 
Leu Glu Lys Asn Leu Gly Val Lys Pro Arg Ser Gly Trp Ala He Asp 
275 280 285 

ccc ttt ggt cat tea ccc aca atg get tat ctt eta aag cgt get gga 
Pro Phe Gly His Ser Pro Thr Met Ala Tyr Leu Leu Lys Arg Ala Gly 
290 295 300 

ttt tea cac atg etc ate cag aga gtc cat tat gca ate aaa aaa cac 
Phe Ser His Met Leu He Gin Arg Val His Tyr Ala He Lys Lys His 
305 310 315 320 

ttc tct ttg cat aaa acg ctg gag ttt ttc tgg aga cag aat tgg gat 
Phe Ser Leu His Lys Thr Leu Glu Phe Phe Trp Arg Gin Asn Trp Asp 
325 330 335 

ctt gga tct get aca gac att ttg tgc cat atg atg ccc ttc tac age 
Leu Gly Ser Ala Thr Asp He Leu Cys His Met Met Pro Phe Tyr Ser 
340 345 350 

tac gac ate cct cac acc tgt ggg cct gat cct aaa ata tgc tgc cag 1104 
Tyr Asp He Pro His Thr Cys Gly Pro Asp Pro Lys He Cys Cys Gin 
355 360 365 

ttt gat ttt aaa egg ctt cct gga ggc aga tat ggt tgt ccc tgg gga 1152 
Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg Tyr Gly Cys Pro Trp Gly 
370 375 380 

gtt ccc cca gaa gca ata tct cct gga aat gtc caa age agg get cag 
Val Pro Pro Glu Ala He Ser Pro Gly Asn Val Gin Ser Arg Ala Gin 
385 390 395 400 

atg eta ttg gat cag tac egg aaa aag tea aaa ctt ttc cgc act aaa 1248 
Met Leu Leu Asp Gin Tyr Arg Lys Lys Ser Lys Leu Phe Arg Thr Lys 
405 410 415 



gtt ctg ctg get cca ctg gga gac gac ttt egg ttc agt gaa tac aca 
Val Leu Leu Ala Pro Leu Gly Asp Asp Phe Arg Phe Ser Glu Tyr Thr 
420 425 430 



864 



912 



960 



1008 



1056 



1200 



1296 



gag tgg gat ctg cag tgc agg aac tac gag caa ctg ttc agt tac atg 1344 
Glu Trp Asp Leu Gin Cys Arg Asn Tyr Glu Gin Leu Phe Ser Tyr Met 
435 440 445 



51 



aac teg cag cct cat ctg aaa gtg aag ate cag ttt gga acc ttg tea 1392 
Asn Ser Gin Pro His Leu Lys Val Lys lie Gin Phe Gly Thr Leu Ser 
450 455 460 

gat tat ttc gac gca ttg gag aaa gcg gtg gca gec gag aag aag agt 144 0 
Asp Tyr Phe Asp Ala Leu Glu Lys Ala Val Ala Ala Glu Lys Lys Ser 
465 470 475 480 

age cag tct gtg ttc cct gec ctg agt gga gac ttc ttc acg tac get 1488 
Ser Gin Ser Val Phe Pro Ala Leu Ser Gly Asp Phe Phe Thr Tyr Ala 
485 490 495 

gac aga gac gac cat tac tgg agt ggc tac ttc acg tec aga cct ttc 1536 
Asp Arg Asp Asp His Tyr Trp Ser Gly Tyr Phe Thr Ser Arg Pro Phe 
500 505 510 

tac aaa cga atg gac aga ata atg gaa tct cgt ata agg get get gaa 1584 
Tyr Lys Arg Met Asp Arg lie Met Glu Ser Arg lie Arg Ala Ala Glu 
515 520 525 

att ctt tac cag ttg gee ttg aaa caa get cag aaa tac aag ata aat 1632 
He Leu Tyr Gin Leu Ala Leu Lys Gin Ala Gin Lys Tyr Lys He Asn 
530 535 540 

aaa ttt ctt tea tea cct cat tac aca aca ctg aca gaa gec aga agg 1680 
Lys Phe Leu Ser Ser Pro His Tyr Thr Thr Leu Thr Glu Ala Arg Arg 
545 550 555 560 

aac tta gga eta ttt cag cat cat gat gee ate aca gga acc gcg aaa 172 8 
Asn Leu Gly Leu Phe Gin His His Asp Ala He Thr Gly Thr Ala Lys 
565 570 575 

gac tgg gtg gtt gtg gac tat ggt acc aga etc ttt cag tea tta aat 1776 
Asp Trp Val Val Val Asp Tyr Gly Thr Arg Leu Phe Gin Ser Leu Asn 
580 585 590 

tct ttg gag aag ata att gga gat tct gca ttt ctt etc att tta aag 1824 
Ser Leu Glu Lys He He Gly Asp Ser Ala Phe Leu Leu He Leu Lys 
595 600 605 

gac aaa aag ctg tac cag tea gat cct tec aaa gee ttc tta gag atg 1872 
Asp Lys Lys Leu Tyr Gin Ser Asp Pro Ser Lys Ala Phe Leu Glu Met 
610 615 620 

gat acg aag caa agt tea caa gat tct ctg ccc caa aaa att ata ata 1920 
Asp Thr Lys Gin Ser Ser Gin Asp Ser Leu Pro Gin Lys He He He 
625 630 635 640 

caa ctg age gca cag gag cca agg tac ctt gtg gtc tac aat ccc ttt 1968 
Gin Leu Ser Ala Gin Glu Pro Arg Tyr Leu Val Val Tyr Asn Pro Phe 
645 650 655 



52 

gaa caa gaa egg cat tea gtg gtg tec ate egg gta aac tec gee aca 2016 
Glu Gin Glu Arg His Ser Val Val Ser lie Arg Val Asn Ser Ala Thr 
660 665 670 

ggg aaa gtg ctg tct gat teg gga aaa ccg gtg gag gtt caa gtc agt 2064 
Gly Lys Val Leu Ser Asp Ser Gly Lys Pro Val Glu Val Gin Val Ser 
675 680 685 

gca gtt tgg aac gac atg agg aca att tea caa gca gec tat gag gtt 2112 
Ala Val Trp Asn Asp Met Arg Thr lie Ser Gin Ala Ala Tyr Glu Val 
690 695 700 

tct ttt eta get cat ata cca cca ctg gga ctg aaa gtg ttt aag ate 2160 
Ser Phe Leu Ala His lie Pro Pro Leu Gly Leu Lys Val Phe Lys lie 
705 710 715 720 

tta gag tea caa agt tea age tea cac ttg get gat tat gtc eta tat 2208 
Leu Glu Ser Gin Ser Ser Ser Ser His Leu Ala Asp Tyr Val Leu Tyr 
725 730 735 

aat aat gat gga eta gca gaa aat gga ata ttc cac gtg aag aac atg 2256 
Asn Asn Asp Gly Leu Ala Glu Asn Gly lie Phe His Val Lys Asn Met 
740 745 750 

gtg gat get gga gat gee ata aca ata gag aat ccc ttc ctg gcg att 2304 
Val Asp Ala Gly Asp Ala lie Thr lie Glu Asn Pro Phe Leu Ala lie 
755 760 765 

tgg ttt gac cga tct ggg ctg atg gag aaa gtg aga agg aaa gaa gac 
Trp Phe Asp Arg Ser Gly Leu Met Glu Lys Val Arg Arg Lys Glu Asp 
770 775 780 

agt aga cag cat gaa ctg aag gtc cag ttc ctg tgg tac gga acc acc 
Ser Arg Gin His Glu Leu Lys Val Gin Phe Leu Trp Tyr Gly Thr Thr 
785 ^ 790 795 800 

aac aaa agg gac aag age ggt gee tac etc ttc ctg cct gac ggg cag 244 8 
Asn Lys Arg Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Asp Gly Gin 
805 810 815 

ggc cag cca tat gtt tec eta aga ccg ccc ttt gtc aga gtg aca cgt 24 96 
Gly Gin Pro Tyr Val Ser Leu Arg Pro Pro Phe Val Arg Val Thr Arg 
820 825 830 



gga agg ate tac tea gat gtg acc tgt ttc etc gaa cac gtt act cac 
Gly Arg lie Tyr Ser Asp Val Thr Cys Phe Leu Glu His Val Thr His 
835 840 845 

aaa gtc cgc ctg tac aac att cag gga ata gaa ggt cag tec atg gaa 
Lys Val Arg Leu Tyr Asn lie Gin Gly lie Glu Gly Gin Ser Met Glu 
850 855 860 



2352 



2400 



2544 



2592 
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gtt tct aat att gta aac ate agg aat gtg cat aac cgt gag att gta 2640 
Val Ser Asn lie Val Asn lie Arg Asn Val His Asn Arg Glu He Val 
865 870 875 880 

atg aga att tea tct aaa ata aac aac caa aat aga tat tat act gac 2 688 
Met Arg He Ser Ser Lys He Asn Asn Gin Asn Arg Tyr Tyr Thr Asp 
885 890 895 

eta aat gga tat cag att cag cct aga agg acc atg age aaa ttg cct 2736 
Leu Asn Gly Tyr Gin He Gin Pro Arg Arg Thr Met Ser Lys Leu Pro 
900 905 910 

ctt caa gee aac gtt tac ccg atg tgc aca atg gcg tat ate cag gat 2784 
Leu Gin Ala Asn Val Tyr Pro Met Cys Thr Met Ala Tyr He Gin Asp 
915 920 925 

get gag cac egg etc acg ctg etc tct get cag tct eta ggt get tec 2832 
Ala Glu His Arg Leu Thr Leu Leu Ser Ala Gin Ser Leu Gly Ala Ser 
930 935 940 

age atg get tct ggt cag att gaa gtc ttc atg gat cga agg etc atg 2880 
Ser Met Ala Ser Gly Gin He Glu Val Phe Met Asp Arg Arg Leu Met 
945 950 955 960 

cag gat gat aac cgt ggc ctt ggg caa ggc gtc cat gac aat aag att 2 92 8 
Gin Asp Asp Asn Arg Gly Leu Gly Gin Gly Val His Asp Asn Lys He 
965 970 975 

aca get aat ttg ttt cga ate etc etc gag aag aga age get gtg aac 2976 
Thr Ala Asn Leu Phe Arg He Leu Leu Glu Lys Arg Ser Ala Val Asn 
980 985 990 

atg gaa gaa gaa aag aag age cct gtc age tac cct tec etc etc age 3024 
Met Glu Glu Glu Lys Lys Ser Pro Val Ser Tyr Pro Ser Leu Leu Ser 
995 1000 1005 

cac atg act teg tec ttc etc aac cat ccc ttt etc ccc atg gta eta 3072 
His Met Thr Ser Ser Phe Leu Asn His Pro Phe Leu Pro Met Val Leu 
1010 1015 1020 

agt ggc cag etc ccc tec cct gee ttt gag ctg ctg agt gaa ttt cct 3120 
Ser Gly Gin Leu Pro Ser Pro Ala Phe Glu Leu Leu Ser Glu Phe Pro 
1025 1030 1035 1040 

ctg ctg cag tec tct eta cct tgt gat ate cat ctg gtc aac ctg egg 3168 
Leu Leu Gin Ser Ser Leu Pro Cys Asp He His Leu Val Asn Leu Arg 
1045 1050 1055 

aca ata caa tea aag atg ggc aaa ggc tat teg gat gag gca gec ttg 3216 
Thr He Gin Ser Lys Met Gly Lys Gly Tyr Ser Asp Glu Ala Ala Leu 
1060 1065 1070 
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ate etc cac agg aaa ggg ttt gat tgc cag ttc tec age aga ggc ate 
lie Leu His Arg Lys Gly Phe Asp Cys Gin Phe Ser Ser Arg Gly lie 
1075 1080 1085 

ggg eta ccc tgt tec act act cag gga aag atg tea gtt ctg aaa ctt 
Gly Leu Pro Cys Ser Thr Thr Gin Gly Lys Met Ser Val Leu Lys Leu 
1090 1095 1100 

ttc aac aag ttt get gtg gag agt etc gtc cct tec tct ctg tec ttg 
Phe Asn Lys Phe Ala Val Glu Ser Leu Val Pro Ser Ser Leu Ser Leu 
1105 ^ 1110 1115 1120 

atg cac tec cct cca gat gee cag aac atg agt gaa gtc age ctg age 
Met His Ser Pro Pro Asp Ala Gin Asn Met Ser Glu Val Ser Leu Ser 
1125 1130 1135 

ccc atg gag ate age acg ttc cgt ate cgc ttg cgt tgg acc tga 
Pro Met Glu lie Ser Thr Phe Arg lie Arg Leu Arg Trp Thr 
1140 1145 1150 



<210> 55 
<211> 3840 
<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (1) . . (3837) 

<400> 55 

atg gee tgt ata ggt gga gee cag ggg caa egg cag gee gtg gaa aag 

Met Ala Cys He Gly Gly Ala Gin Gly Gin Arg Gin Ala Val Glu Lys 

1 J 5 10 15 

gaa cct tec cac caa ggg tat ccg tgg aag cca atg acc aat ggc age 
Glu Pro Ser His Gin Gly Tyr Pro Trp Lys Pro Met Thr Asn Gly Ser 
20 25 30 

tgc tea gaa ctg gca ttg etc age aaa acc cga atg tac tgt cac cag 
Cys Ser Glu Leu Ala Leu Leu Ser Lys Thr Arg Met Tyr Cys His Gin 
35 40 45 

gga tgt gtc agg cca ccc agg act gac gtg aaa aac ttc aag acc aca 
Gly Cys Val Arg Pro Pro Arg Thr Asp Val Lys Asn Phe Lys Thr Thr 
50 55 60 

act gat act cag agt gtg cct ggt gtc agt atg aag ctg aaa aag cag 
Thr Asp Thr Gin Ser Val Pro Gly Val Ser Met Lys Leu Lys Lys Gin 
65 *" 70 75 80 



55 



gtg aca gtg tgc ggg get get ate ttc tgt gtg gee gtc ttt tec ctg 
Val Thr Val Cys Gly Ala Ala lie Phe Cys Val Ala Val Phe Ser Leu 
85 90 95 

tac eta atg ctg gac cga gtg cag cat gat cct gec aga cac cag aat 
Tyr Leu Met Leu Asp Arg Val Gin His Asp Pro Ala Arg His Gin Asn 
100 105 110 

ggt 999 aac ttc ccc a 99 a 9 c caa att tct 9tg cta cag aac cgg atc 

Gly Gly Asn Phe Pro Arg Ser Gin lie Ser Val Leu Gin Asn Arg lie 
115 120 125 

gaa cag ctg gaa cag ctg ctg gaa gaa aac cat gag atc ata age cat 
Glu Gin Leu Glu Gin Leu Leu Glu Glu Asn His Glu lie lie Ser His 
130 135 140 

atc aag gac tct gtg ctg gaa ctg aca gee aat gcg gag ggc cca cca 
lie Lys Asp Ser Val Leu Glu Leu Thr Ala Asn Ala Glu Gly Pro Pro 
145 150 155 160 

gee ctg ctg ccc tac cac aca gee aac ggc tec tgg get gtg etc ccc 
Ala Leu Leu Pro Tyr His Thr Ala Asn Gly Ser Trp Ala Val Leu Pro 
165 170 175 

gag ccc egg ccc age ttc ttc tct gta tec cct gag gac tgc cag ttt 
Glu Pro Arg Pro Ser Phe Phe Ser Val Ser Pro Glu Asp Cys Gin Phe 
180 185 190 

get ttg ggg ggc egg ggt cag aag cca gag cta cag atg tta act gtg 
Ala Leu Gly Gly Arg Gly Gin Lys Pro Glu Leu Gin Met Leu Thr Val 



195 



200 205 



tct gag gat ttg ccg ttt gac aat gtg gag ggc ggc gtg tgg agg caa 
Ser Glu Asp Leu Pro Phe Asp Asn Val Glu Gly Gly Val Trp Arg Gin 
210 ~ 215 220 

ggc ttc gac atc tec tac age cca aat gac tgg gat get gaa gac ctg 
Gly Phe Asp lie Ser Tyr Ser Pro Asn Asp Trp Asp Ala Glu Asp Leu 
225 ~ 230 235 240 

cag gtg ttt gtg gtg cct cac tec cac aat gat cca ggt gaa gag cca 
Gin Val Phe Val Val Pro His Ser His Asn Asp Pro Gly Glu Glu Pro 
245 250 255 

gca ggc ccc age cgc age gtg cag ggt ggg ctt tct ggt gac agg cgc 
Ala Gly Pro Ser Arg Ser Val Gin Gly Gly Leu Ser Gly Asp Arg Arg 
260 265 270 

tgg atc aag act ttt gac aag tac tac acg gaa caa ace caa cac atc 
Trp lie Lys Thr Phe Asp Lys Tyr Tyr Thr Glu Gin Thr Gin His lie 
275 280 285 
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etc aac age atg gtg tec aag ctg cag gaa gat ccc cga egg cgc ttt 
Leu Asn Ser Met Val Ser Lys Leu Gin Glu Asp Pro Arg Arg Arg Phe 
290 295 300 

etc tgg gca gaa gtc tec ttc ttc gee aag tgg tgg gac aac ate agt 
Leu Trp Ala Glu Val Ser Phe Phe Ala Lys Trp Trp Asp Asn lie Ser 
305 ' 310 315 320 

gee cag aaa agg gca gca gtt cga agg ctg gtg gga aat ggg cag ctg 
Ala Gin Lys Arg Ala Ala Val Arg Arg Leu Val Gly Asn Gly Gin Leu 
325 330 335 

gaa att gca acg ggt gga tgg gtg atg cca gat gag gec aac tec cat 
Glu lie Ala Thr Gly Gly Trp Val Met Pro Asp Glu Ala Asn Ser His 
340 345 350 

tac ttt gee ctg gtg ggg cag etc ate gag ggg ccc ccc ccg gta cgc 
Tyr Phe Ala Leu Val Gly Gin Leu lie Glu Gly Pro Pro Pro Val Arg 
355 360 365 

agg gca gtg gac ccc ttt gga cac age tec acc atg cct tac ctg ctg 
Arg Ala Val Asp Pro Phe Gly His Ser Ser Thr Met Pro Tyr Leu Leu 
370 375 380 

cgc cgt gee aac ctg acc age atg eta att cag agg gtg cat tac gee 
Arg Arg Ala Asn Leu Thr Ser Met Leu He Gin Arg Val His Tyr Ala 
385 390 395 400 

ate aag aag cac ttt gcg gee act cac age ctg gag ttc atg tgg agg 
He Lys Lys His Phe Ala Ala Thr His Ser Leu Glu Phe Met Trp Arg 
405 410 415 

cag aca tgg gat tea gac tec age aca gac ate ttc tgc cac atg atg 
Gin Thr Trp Asp Ser Asp Ser Ser Thr Asp He Phe Cys His Met Met 
420 425 430 

ccc ttc tac age tac gac gtc cca cac acc tgt ggc cct gat ccc aag 
Pro Phe Tyr Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys 
435 440 445 

ate tgc tgc cag ttt gat ttc aaa cgt ctg ccg ggt ggg aga ate aat 
He Cys Cys Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg He Asn 
450 455 460 

tgt cct tgg aag gtg ccg ccg egg get ate aca gag gee aac gtg gca 
Cys Pro Trp Lys Val Pro Pro Arg Ala He Thr Glu Ala Asn Val Ala 
465 ' 470 475 480 

gac agg gca gee ctg etc ctg gac cag tac egg aag aag tec egg ctg 
Asp Arg Ala Ala Leu Leu Leu Asp Gin Tyr Arg Lys Lys Ser Arg Leu 
485 490 495 
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ttt cga age agt gtc etc ctt gtg ccg ctg ggt gat gac ttc cga tat 1536 
Phe Arg Ser Ser Val Leu Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr 
500 505 510 

gac aag ccc cag gaa tgg gat gec cag ttc ttc aac tat caa egg etc 1584 
Asp Lys Pro Gin Glu Trp Asp Ala Gin Phe Phe Asn Tyr Gin Arg Leu 
515 520 525 

ttt gac ttc etc aac age aag ccg gag ttc cac gta cag gca cag ttt 1632 
Phe Asp Phe Leu Asn Ser Lys Pro Glu Phe His Val Gin Ala Gin Phe 
530 535 540 

ggg ace etc tct gag tat ttt gat gec ctg tat aag agg aca gga gtg 1680 
Gly Thr Leu Ser Glu Tyr Phe Asp Ala Leu Tyr Lys Arg Thr Gly Val 
545 550 555 560 

gag cct ggt gec egg cct cca ggg ttt cct gtg ctg agt ggg gac ttc 1728 
Glu Pro Gly Ala Arg Pro Pro Gly Phe Pro Val Leu Ser Gly Asp Phe 
565 570 575 



ttc tec tat get gac egg gag gac cac tac tgg aca ggc tat tac act 
Phe Ser Tyr Ala Asp Arg Glu Asp His Tyr Trp Thr Gly Tyr Tyr Thr 
580 585 590 



tct gga ctg act ggc cag tat ccg ctg tct gat tac get gtc ctg acg 
Ser Gly Leu Thr Gly Gin Tyr Pro Leu Ser Asp Tyr Ala Val Leu Thr 
625 ' 630 635 640 



1776 



tec egg cct ttc tat aag age ttg gac cgc gtg eta gaa act cac ctt 1824 
Ser Arg Pro Phe Tyr Lys Ser Leu Asp Arg Val Leu Glu Thr His Leu 
595 600 605 

cgt ggg gca gag gtt eta tac age ctg get ttg gcg cat gee cgc cgt 1872 
Arg Gly Ala Glu Val Leu Tyr Ser Leu Ala Leu Ala His Ala Arg Arg 
610 615 620 



1920 



1968 



gaa get cgt cgt aca ctg ggc etc ttc cag cac cac gat gee ate acc 
Glu Ala Arg Arg Thr Leu Gly Leu Phe Gin His His Asp Ala lie Thr 
645 650 655 

gga act gee aag gag gca gtt gta gta gac tat ggg gtc agg ttg ctg 
Gly Thr Ala Lys Glu Ala Val Val Val Asp Tyr Gly Val Arg Leu Leu 
660 665 670 

cgt tec ctg gtc age eta aag cag gtc ate ate aat get gec cac tac 
Arg Ser Leu Val Ser Leu Lys Gin Val He He Asn Ala Ala His Tyr 
675 680 685 

ctg gtg ctg ggg gac aag gag acc tac age ttt gac cct agg gca ccc 2112 
Leu Val Leu Gly Asp Lys Glu Thr Tyr Ser Phe Asp Pro Arg Ala Pro 
690 695 700 



2016 



2064 



58 



ttc etc caa atg gtg age cag gee tgg cga ggc tct cag age ace etc 2160 
Phe Leu Gin Met Val Ser Gin Ala Trp Arg Gly Ser Gin Ser Thr Leu 
705 710 715 720 

cac ccc age gcg gee ctt gtt cct get get get get tct gee ctg ctg 2208 
His Pro Ser Ala Ala Leu Val Pro Ala Ala Ala Ala Ser Ala Leu Leu 
725 730 735 

ccg cag cga get cct agg ttt gtg gtg gtc ttt aac cca ctg gaa cag 2256 
Pro Gin Arg Ala Pro Arg Phe Val Val Val Phe Asn Pro Leu Glu Gin 
740 745 750 

gag egg etc agt gtg gtg tec ctg ctg gtc aac tea ccc cga gtg cga 23 04 
Glu Arg Leu Ser Val Val Ser Leu Leu Val Asn Ser Pro Arg Val Arg 
755 760 765 

gtg ctt tea gag gag ggt cag ccc ttg tct gtg cag ate agt gtg cag 2352 
Val Leu Ser Glu Glu Gly Gin Pro Leu Ser Val Gin lie Ser Val Gin 
770 775 780 



tgg a g c tcc g cc acc aac at g g tc ccc 9 at 9 tc tac cag gtg tca gtg 

Trp Ser Ser Ala Thr Asn Met Val Pro Asp Val Tyr Gin Val Ser Val 
785 790 795 800 



cag gtc tgg ttc tcc ggc ctt act ggg ctt etc aag agc gtc cga cgt 
Gin Val Trp Phe Ser Gly Leu Thr Gly Leu Leu Lys Ser Val Arg Arg 
865 870 875 880 

gtg gac gaa gag cag gaa cag cag gtg gac atg aag etc ttc gtc tat 
Val Asp Glu Glu Gin Glu Gin Gin Val Asp Met Lys Leu Phe Val Tyr 
885 890 895 



2400 



cct gtc cgc ctg cca gcc ctg ggc ctg ggt gtg ctg cag ctg cag cca 244 8 
Pro Val Arg Leu Pro Ala Leu Gly Leu Gly Val Leu Gin Leu Gin Pro 
805 810 815 

gat etc gat gga ccc tac aca ctg cag tct teg gtg cat gtc tac ctg 2496 
Asp Leu Asp Gly Pro Tyr Thr Leu Gin Ser Ser Val His Val Tyr Leu 
820 825 830 

aac ggc gtg aaa ctg tct gtc agc agg caa aca aca ttc cct etc cgt 2544 
Asn Gly Val Lys Leu Ser Val Ser Arg Gin Thr Thr Phe Pro Leu Arg 
835 840 845 

gtt gtg gac teg ggc acc agt gac ttc gcc ate agc aat cga tac atg 2592 
Val Val Asp Ser Gly Thr Ser Asp Phe Ala lie Ser Asn Arg Tyr Met 
850 855 860 



2640 



2688 



gga acc cgc aca tcc aag gat aag agt ggt gcc tac etc ttc ctg cct 2736 
Gly Thr Arg Thr Ser Lys Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro 
900 905 910 



59 ^ 



gat aac gag get aag ccc tat gtc cct aag aaa cct cct gtg ctg cgc 2784 
Asp Asn Glu Ala Lys Pro Tyr Val Pro Lys Lys Pro Pro Val Leu Arg 
915 920 925 

gtc acc gaa ggc cct ttc ttc tea gag gtg get gcg tat tat gag cac 2832 
Val Thr Glu Gly Pro Phe Phe Ser Glu Val Ala Ala Tyr Tyr Glu His 
930 935 940 

ttt cac caa gtg att cga ctt tac aac ctg cca ggg gta gag ggg ctg 2880 
Phe His Gin Val lie Arg Leu Tyr Asn Leu Pro Gly Val Glu Gly Leu 
945 950 955 960 

tct ctg gac gtg teg ttc cag gtg gac ate agg gac tac gtg aac aag 
Ser Leu Asp Val Ser Phe Gin Val Asp lie Arg Asp Tyr Val Asn Lys 
965 970 975 

gag eta gec ctg cgc ate cac aca gac ate gac age cag ggc act ttc 
Glu Leu Ala Leu Arg lie His Thr Asp lie Asp Ser Gin Gly Thr Phe 
980 985 990 

ttc aca gac etc aat ggc ttt cag gta cag ccc egg aag tat ctg aag 
Phe Thr Asp Leu Asn Gly Phe Gin Val Gin Pro Arg Lys Tyr Leu Lys 
995 1000 1005 

aag ttg ccc ctg cag get aat ttc tac cct atg cca gtc atg gee tac 
Lys Leu Pro Leu Gin Ala Asn Phe Tyr Pro Met Pro Val Met Ala Tyr 
1010 1015 1020 

ate cag gat tec cag agg cgc etc acg ctg cac act get cag get ctg 
lie Gin Asp Ser Gin Arg Arg Leu Thr Leu His Thr Ala Gin Ala Leu 
1025 ~ 1030 1035 1040 

ggt gtc tec age etc ggc aat ggc cag ctg gag gtg ate ttg gac cga 3168 
Gly Val Ser Ser Leu Gly Asn Gly Gin Leu Glu Val lie Leu Asp Arg 
1045 1050 1055 

agg eta atg cag gat gac aac egg gga eta ggc caa ggg etc aaa gac 3216 
Arg Leu Met Gin Asp Asp Asn Arg Gly Leu Gly Gin Gly Leu Lys Asp 
1060 1065 1070 



aac aag ate acc tgc aac cat ttc cgc etc ctg tta gaa cgt cga acc 
Asn Lys lie Thr Cys Asn His Phe Arg Leu Leu Leu Glu Arg Arg Thr 
1075 1080 1085 

ctg atg age cct gag gtc caa cag gag cgc tct aca age tac ccg tec 
Leu Met Ser Pro Glu Val Gin Gin Glu Arg Ser Thr Ser Tyr Pro Ser 
1090 1095 1100 

etc etc age cac atg act tec atg tac etc aac aca cct cct ctg gtc 
Leu Leu Ser His Met Thr Ser Met Tyr Leu Asn Thr Pro Pro Leu Val 
1105 1110 H15 H20 



2928 



2976 



3024 



3072 



3120 



3264 



3312 



3360 



60 



tta ccg gtg gcc aag agg gag age acc age ccc act ctg cac tct ttc 3408 
Leu Pro Val Ala Lys Arg Glu Ser Thr Ser Pro Thr Leu His Ser Phe 
1125 1130 1135 

cac cct ctg get tct ccg ttg ccc tgc gat ttc cat ctg etc aat ctg 3456 
His Pro Leu Ala Ser Pro Leu Pro Cys Asp Phe His Leu Leu Asn Leu 
1140 1145 1150 

cgc atg etc ccc gcc gag gtg agt gtc ccg gtc cgt gcc aat cct cac 3504 
Arg Met Leu Pro Ala Glu Val Ser Val Pro Val Arg Ala Asn Pro His 
1155 1160 1165 

cat cag get gag cct tgc ctt ctt ggc aga cat get get gac cct cca 3552 
His Gin Ala Glu Pro Cys Leu Leu Gly Arg His Ala Ala Asp Pro Pro 
1170 1175 1180 

ccg etc ttg tec ctg act gtc ttc cag gac acc ttg ccc gcg get gat 
Pro Leu Leu Ser Leu Thr Val Phe Gin Asp Thr Leu Pro Ala Ala Asp 
1185 1190 1195 1200 

get get etc ate eta cac cgc aag ggt ttt gac tgt ggc ctt gaa gcc 
Ala Ala Leu lie Leu His Arg Lys Gly Phe Asp Cys Gly Leu Glu Ala 
1205 1210 1215 

aag aac ctg ggc ttc aac tgt acc aca age caa ggc aag ctg gcc ctg 
Lys Asn Leu Gly Phe Asn Cys Thr Thr Ser Gin Gly Lys Leu Ala Leu 
1220 1225 1230 

ggg age etc ttc cat ggc ctg gat gtg eta ttc ctg cag ccc acc tct 3744 
Gly Ser Leu Phe His Gly Leu Asp Val Leu Phe Leu Gin Pro Thr Ser 
1235 1240 1245 



ttg act ttg eta tac cct ctg gcc teg ccc tec aac age act gac ate 
Leu Thr Leu Leu Tyr Pro Leu Ala Ser Pro Ser Asn Ser Thr Asp lie 
1250 1255 1260 

tct ctg gag ccc atg gag ate age acc ttc cgc ctg cgc ttg ggt tag 
Ser Leu Glu Pro Met Glu lie Ser Thr Phe Arg Leu Arg Leu Gly 
1265 1270 1275 



3600 



3648 



3696 



3792 



3840 



<210> 56 

<211> 3420 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (3417) 
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<400> 56 

atg aag ctg aaa aag cag gtg aca gtg tgt ggg get gec ate ttc tgt 4 8 

Met Lys Leu Lys Lys Gin Val Thr Val Cys Gly Ala Ala lie Phe Cys 

1 5 10 15 



gtg gca gtc ttc teg etc tac etc atg ctg gac cga gtg caa cac gat 
Val Ala Val Phe Ser Leu Tyr Leu Met Leu Asp Arg Val Gin His Asp 
20 25 30 



cat gag att ate age cat ate aag gac tec gtg ctg gag ctg aca gee 
His Glu He He Ser His He Lys Asp Ser Val Leu Glu Leu Thr Ala 
65 70 75 . 80 

aac gca gag ggc ccg ccc gee atg ctg ccc tac tac acg gtc aat ggc 
Asn Ala Glu Gly Pro Pro Ala Met Leu Pro Tyr Tyr Thr Val Asn Gly 
85 90 95 



ggt ggt gtg tgg agg caa ggc ttc gac ate tec tac gac ccg cac gac 
Gly Gly Val Trp Arg Gin Gly Phe Asp He Ser Tyr Asp Pro His Asp 
145 150 155 160 

tgg gat get gaa gac ctg cag gtg ttt gtg gtg ccc cac tct cac aat 
Trp Asp Ala Glu Asp Leu Gin Val Phe Val Val Pro His Ser His Asn 
165 170 175 

gac cca ggc tgg ate aag ace ttt gac aag tac tac aca gag cag ace 
Asp Pro Gly Trp He Lys Thr Phe Asp Lys Tyr Tyr Thr Glu Gin Thr 
180 185 190 

caa cac ate etc aat age atg gtg tct aag ctg cag gag gac ccc egg 
Gin His He Leu Asn Ser Met Val Ser Lys Leu Gin Glu Asp Pro Arg 
195 200 205 



96 



ccc ace cga cac cag aat ggt ggg aac ttc ccc egg age caa att tct 144 
Pro Thr Arg His Gin Asn Gly Gly Asn Phe Pro Arg Ser Gin He Ser 
35 40 45 

gtg ctg cag aac cgc att gag cag ctg gag cag ctt ttg gag gag aac 192 
Val Leu Gin Asn Arg He Glu Gin Leu Glu Gin Leu Leu Glu Glu Asn 
50 55 60 



240 



288 



tec tgg gtg gtg cca ccg gag ccc egg ccc age ttc ttc tec ate tec 336 
Ser Trp Val Val Pro Pro Glu Pro Arg Pro Ser Phe Phe Ser He Ser 
100 105 HO 

ccg cag gac tgc cag ttt get ttg ggg ggc egg ggt cag aag cca gag 3 84 
Pro Gin Asp Cys Gin Phe Ala Leu Gly Gly Arg Gly Gin Lys Pro Glu 
115 120 125 

ctg cag atg etc act gtg teg gag gag ctg ccg ttt gac aac gtg gat 432 
Leu Gin Met Leu Thr Val Ser Glu Glu Leu Pro Phe Asp Asn Val Asp 
130 135 140 



480 



528 



576 



624 



62 



egg cgc ttc etc tgg gca gag gtc tec ttc ttc gec aag tgg tgg gac 672 
Arg Arg Phe Leu Trp Ala Glu Val Ser Phe Phe Ala Lys Trp Trp Asp 
210 215 220 

aac ate aat gtc caa aag aga gcg gca gtc cga agg ctg gtg gga aac 72 0 
Asn lie Asn Val Gin Lys Arg Ala Ala Val Arg Arg Leu Val Gly Asn 
225 230 235 240 

ggg cag ctg gag att gcg aca gga ggc tgg gtg atg cca gat gag gee 768 
Gly Gin Leu Glu He Ala Thr Gly Gly Trp Val Met Pro Asp Glu Ala 
245 250 255 

aat tec cac tac ttt gca ttg att gac cag etc ate gaa gga cac cag 816 
Asn Ser His Tyr Phe Ala Leu He Asp Gin Leu He Glu Gly His Gin 
260 265 270 

tgg ctg gag aga aat ctt ggt gca ace ccc cgc tct ggc tgg gca gtg 
Trp Leu Glu Arg Asn Leu Gly Ala Thr Pro Arg Ser Gly Trp Ala Val 
275 280 285 

gac ccc ttt gga tac age tec ace atg cct tac ctg ctg cgc cgt gee 912 
Asp Pro Phe Gly Tyr Ser Ser Thr Met Pro Tyr Leu Leu Arg Arg Ala 
290 295 300 



aag gtg cca ccc egg gec ate aca gag gec aac gtg gca gag agg gca 
Lys Val Pro Pro Arg Ala He Thr Glu Ala Asn Val Ala Glu Arg Ala 
385 390 395 400 

gee ctg ctt ctg gac caa tac egg aag aag tec cag ctg ttc cga age 
Ala Leu Leu Leu Asp Gin Tyr Arg Lys Lys Ser Gin Leu Phe Arg Ser 
405 410 415 



864 



aac etc ace age atg ctg att cag aga gtg cac tat gec ate aag aag 960 
Asn Leu Thr Ser Met Leu He Gin Arg Val His Tyr Ala He Lys Lys 
305 310 315 320 

cac ttt get gec acc cac age eta gag ttc atg tgg agg cag aca tgg 
His Phe Ala Ala Thr His Ser Leu Glu Phe Met Trp Arg Gin Thr Trp 
325 330 335 

gac teg gac tec age aca gac ate ttc tgt cac atg atg ccc ttc tac 
Asp Ser Asp Ser Ser Thr Asp He Phe Cys His Met Met Pro Phe Tyr 
340 345 350 

age tat gac gtc ccc cat acc tgt ggc cca gat ccc aag ate tgc tgc 
Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys He Cys Cys 
355 360 365 

caa ttt gat ttc aaa cgc ctg cct ggt ggg cgc ate aac tgc cct tgg 1152 
Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg He Asn Cys Pro Trp 
370 375 380 



1008 



1056 



1104 



1200 



1248 



63 



aac gtc etc ctg gtg cct ctt gga gat gac ttc cga tat gac aag ccc 12 96 
Asn Val Leu Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr Asp Lys Pro 
420 425 430 

cag gag tgg gat gec cag ttc ttc aac tac caa egg etc ttt gac ttc 1344 
Gin Glu Trp Asp Ala Gin Phe Phe Asn Tyr Gin Arg Leu Phe Asp Phe 
435 ' 440 445 

ttc aac age agg cct aac etc cat gtg cag gee cag ttt ggc act ctt 13 92 
Phe Asn Ser Arg Pro Asn Leu His Val Gin Ala Gin Phe Gly Thr Leu 
450 455 460 

tct gac tat ttt gat gee ctg tac aag agg aca ggg gtg gag cca ggg 1440 
Ser Asp Tyr Phe Asp Ala Leu Tyr Lys Arg Thr Gly Val Glu Pro Gly 
465 470 475 480 

gee egg cct cca ggg ttt cct gtg ctg age ggg gat ttc ttc tec tat 1488 
Ala Arg Pro Pro Gly Phe Pro Val Leu Ser Gly Asp Phe Phe Ser Tyr 
485 490 495 



gcg gac egg gag gat cat tac tgg aca ggc tat tac act tec egg ccc 
Ala Asp Arg Glu Asp His Tyr Trp Thr Gly Tyr Tyr Thr Ser Arg Pro 
500 505 510 



get ggc egg tac cca ctg tct gat ttc ace etc ctg acg gaa get egg 
Ala Gly Arg Tyr Pro Leu Ser Asp Phe Thr Leu Leu Thr Glu Ala Arg 
545 * ' 550 555 560 



1536 



ttc tac aag age tta gac cga gtc ctg gaa gee cac ctg egg ggg gca 1584 
Phe Tyr Lys Ser Leu Asp Arg Val Leu Glu Ala His Leu Arg Gly Ala 
515 520 525 

gag gtt ctg tac age ctg get gca get cac get cgc cgc tct ggt ctg 1632 
Glu Val Leu Tyr Ser Leu Ala Ala Ala His Ala Arg Arg Ser Gly Leu 
530 535 540 



1680 



cgc aca ttg ggg etc ttc cag cat cac gat gee ate act ggc acg gee 1728 
Arg Thr Leu Gly Leu Phe Gin His His Asp Ala lie Thr Gly Thr Ala 
565 570 575 

aag gag get gtg gtg gtg gac tat ggg gtc agg ctt ctg cgc tec ctt 1776 
Lys Glu Ala Val Val Val Asp Tyr Gly Val Arg Leu Leu Arg Ser Leu 
580 585 590 

gtc aac ctg aag cag gtc ate att cat gca gee cac tat ctg gtg ctg 1824 
Val Asn Leu Lys Gin Val lie He His Ala Ala His Tyr Leu Val Leu 
595 600 605 

ggg gac aag gag ace tac cac ttt gac cct gag gcg ccc ttc etc caa 1872 
Gly Asp Lys Glu Thr Tyr His Phe Asp Pro Glu Ala Pro Phe Leu Gin 
610 615 620 



64 



gtg gat gac act cgc tta agt cac gac gcc etc cca gag cgc acg gtg 
Val Asp Asp Thr Arg Leu Ser His Asp Ala Leu Pro Glu Arg Thr Val 
625 ~ 630 635 640 

ate cag ctg gat tec teg ccc agg ttt gtg gtc eta ttc aac cca ctg 
lie Gin Leu Asp Ser Ser Pro Arg Phe Val Val Leu Phe Asn Pro Leu 
645 650 655 

gaa cag gag cga ttc age atg gtg tec ctg ctg gtc aac tct ccc cgc 
Glu Gin Glu Arg Phe Ser Met Val Ser Leu Leu Val Asn Ser Pro Arg 
660 665 670 

gtg cgt gtc ctt teg gag gag ggt cag ccc ctg gcc gtg cag ate age 
Val Arg Val Leu Ser Glu Glu Gly Gin Pro Leu Ala Val Gin lie Ser 
675 680 685 

gca cac tgg age tct gcc ace gag gcg gtc cct gac gtc tac cag gtg 
Ala His Trp Ser Ser Ala Thr Glu Ala Val Pro Asp Val Tyr Gin Val 
690 695 700 

tct gtg cct gtc cgc ctg cca gcc ctg ggc ctg ggc gtg ctg cag eta 
Ser Val Pro Val Arg Leu Pro Ala Leu Gly Leu Gly Val Leu Gin Leu 
705 710 715 720 

cag ctg ggc ctg gat ggg cac cgc acg ctg ccc tec tct gtg cgc ate 
Gin Leu Gly Leu Asp Gly His Arg Thr Leu Pro Ser Ser Val Arg lie 
725 730 735 

tac ctg cac ggc egg cag ctg tec gtc age agg cac gaa gcg ttt cct 
Tyr Leu His Gly Arg Gin Leu Ser Val Ser Arg His Glu Ala Phe Pro 
740 745 750 

etc cgt gtc att gac tct ggc ace age gac ttc gcc etc age aac cgc 
Leu Arg Val lie Asp Ser Gly Thr Ser Asp Phe Ala Leu Ser Asn Arg 
755 760 765 

tac atg cag gtc tgg ttc tea ggc ctt act ggg etc etc aag age ate 
Tyr Met Gin Val Trp Phe Ser Gly Leu Thr Gly Leu Leu Lys Ser lie 
770 775 780 

cga agg gtg gat gag gag cac gag cag cag gtg gac atg cag gtc ctt 
Arg Arg Val Asp Glu Glu His Glu Gin Gin Val Asp Met Gin Val Leu 
785 ~ 790 795 800 

gtc tat ggc ace cgt acg tec aaa gac aag agt gga gcc tac etc ttc 
Val Tyr Gly Thr Arg Thr Ser Lys Asp Lys Ser Gly Ala Tyr Leu Phe 
805 810 815 

ctg ccc gat ggc gag get age cct acg tec cca agg age ccc ccg tgc 
Leu Pro Asp Gly Glu Ala Ser Pro Thr Ser Pro Arg Ser Pro Pro Cys 
820 825 830 



65 



tgc gtg tea ctg aag gec ctt tct tct cag agg tgg ttg cgt act atg 2544 
Cys Val Ser Leu Lys Ala Leu Ser Ser Gin Arg Trp Leu Arg Thr Met 
835 840 845 

age aca ttc ace agg egg tec ggc ttt aca ate tgc cag ggg tgg agg 2 5 92 
Ser Thr Phe Thr Arg Arg Ser Gly Phe Thr He Cys Gin Gly Trp Arg 
850 855 860 

ggc tgt etc tgg aca tat cat ccc tgg tgg aca tec ggg act acg tea 2640 
Gly Cys Leu Trp Thr Tyr His Pro Trp Trp Thr Ser Gly Thr Thr Ser 
865 870 875 880 

aca agg age tgg ccc tgc aca tec ata cag aca teg aca gee agg gtg 2 688 
Thr Arg Ser Trp Pro Cys Thr Ser lie Gin Thr Ser Thr Ala Arg Val 
885 890 895 



cag ccc cga egg tat ctg aag aag etc ccc etc cag gee aac ttc tac 
Gin Pro Arg Arg Tyr Leu Lys Lys Leu Pro Leu Gin Ala Asn Phe Tyr 
900 905 910 



ctg gag gtg ate ttg gac egg egg ctg atg cag gat gac aac egg ggc 
Leu Glu Val He Leu Asp Arg Arg Leu Met Gin Asp Asp Asn Arg Gly 

950 955 960 



945 



tct ace age tac cca tec etc etc age cac ctg ace tec atg tac ctg 
Ser Thr Ser Tyr Pro Ser Leu Leu Ser His Leu Thr Ser Met Tyr Leu 
995 1000 1005 



cct ggt ctg cgc tea ttt cat cct ctg get tec tea ctg ccc tgt gac 
Pro Gly Leu Arg Ser Phe His Pro Leu Ala Ser Ser Leu Pro Cys Asp 
1025 " 1030 1035 1040 



2736 



ccc atg cca gtc atg gee tat ate cag gac gca cag aag cgc etc acg 2784 
Pro Met Pro Val Met Ala Tyr He Gin Asp Ala Gin Lys Arg Leu Thr 
915 920 925 

ctg cac act gee cag gee ctg ggt gtc tct age etc aaa gat ggc cag 2832 
Leu His Thr Ala Gin Ala Leu Gly Val Ser Ser Leu Lys Asp Gly Gin 
930 935 940 



2880 



2928 



eta ggc caa ggg etc aag gac aac aag aga acc tgc aac cgt ttc cgc 
Leu Gly Gin Gly Leu Lys Asp Asn Lys Arg Thr Cys Asn Arg Phe Arg 
965 970 975 

etc ctg eta gag egg cga acc gtg ggc agt gag gtc caa gat age cac 2976 
Leu Leu Leu Glu Arg Arg Thr Val Gly Ser Glu Val Gin Asp Ser His 
980 985 990 



3024 



aac gee ccg gcg etc get ctg cct gta gee agg atg cag etc cca ggc 3 072 
Asn Ala Pro Ala Leu Ala Leu Pro Val Ala Arg Met Gin Leu Pro Gly 
1010 1015 1020 



3120 



66 



ttc cac ctg etc aac eta cgt acg etc cag get gag gag gac ace eta 3168 
Phe His Leu Leu Asn Leu Arg Thr Leu Gin Ala Glu Glu Asp Thr Leu 
1045 1050 1055 

ccc teg gcg gag ace gca etc ate tta cac cgc aag ggt ttt gac tgc 3216 
Pro Ser Ala Glu Thr Ala Leu lie Leu His Arg Lys Gly Phe Asp Cys 
1060 1065 1070 

ggc ctg gag gee aag aac ttg ggc ttc aac tgc ace aca age caa ggc 32 64 
Gly Leu Glu Ala Lys Asn Leu Gly Phe Asn Cys Thr Thr Ser Gin Gly 
1075 1080 1085 

aag gta gee ctg ggc age ctt ttc cat ggc ctg gat gt'g gta ttc ctt 3312 
Lys Val Ala Leu Gly Ser Leu Phe His Gly Leu Asp Val Val Phe Leu 
1090 1095 1100 

cag cca ace tec ttg acg tta ctg tac cct ctg gee tec ccg tec aac 3360 
Gin Pro Thr Ser Leu Thr Leu Leu Tyr Pro Leu Ala Ser Pro Ser Asn 
1105 1110 1115 1120 

age act gac gtc tat ttg gag ccc atg gag att get acc ttt cgc etc 3408 
Ser Thr Asp Val Tyr Leu Glu Pro Met Glu lie Ala Thr Phe Arg Leu 
1125 1130 1135 

cgc ttg ggt tag 3420 
Arg Leu Gly 



<210> 57 
<211> 3393 
<212> DNA 

<213> Spodoptera frugiperda 

<220> 

<221> CDS 

<222> (1) . . (3390) 

<400> 57 

atg agg act cgt gtc ctt cgt tgc egg 
Met Arg Thr Arg Val Leu Arg Cys Arg 
1 5 

ctg ctg ctg eta ttt gtc ctt gcg ttt 
Leu Leu Leu Leu Phe Val Leu Ala Phe 
20 25 

aat gca tct cct cag aac tat aac aaa 
Asn Ala Ser Pro Gin Asn Tyr Asn Lys 
35 40 

agt atg gag cac ttc aaa tct tec etc 
Ser Met Glu His Phe Lys Ser Ser Leu 
50 55 



ccg ttc tec acc egg ate ctg 48 
Pro Phe Ser Thr Arg lie Leu 
10 15 

ggg gtc tac tgc tat ttc tac 96 
Gly Val Tyr Cys Tyr Phe Tyr 
3 0 

cca aga ate agt tac cca gee 144 
Pro Arg lie Ser Tyr Pro Ala 
45 

act cac acc gtc aag age cga 192 
Thr His Thr Val Lys Ser Arg 
60 



67 



gac gag cca act ccg gat caa tgc cct gca ttg aag gaa age gaa gcg 
Asp Glu Pro Thr Pro Asp Gin Cys Pro Ala Leu Lys Glu Ser Glu Ala 
65 70 75 80 

gac ate gac acc gtg gcg ata tac cca act ttt gat ttt cag ccg age 
Asp He Asp Thr Val Ala He Tyr Pro Thr Phe Asp Phe Gin Pro Ser 
85 90 95 



195 



200 205 



gtg atg ccg gac gaa gee tgc acg cat ate tat gcg eta att gac cag 
Val Met Pro Asp Glu Ala Cys Thr His He Tyr Ala Leu He Asp Gin 
210 215 220 

ttt att gaa gga cat cac tgg gtg aaa act aat etc ggc gtc ate ccg 
Phe He Glu Gly His His Trp Val Lys Thr Asn Leu Gly Val He Pro 
225 ' 230 235 240 

aag aca gga tgg tct att gac ccc ttc ggc cac'ggg gee act gtg cct 
Lys Thr Gly Trp Ser He Asp Pro Phe Gly His Gly Ala Thr Val Pro 
245 250 255 

tac ctg eta gac cag age ggc ctt gag gga acc att ata cag aga ate 
Tyr Leu Leu Asp Gin Ser Gly Leu Glu Gly Thr He He Gin Arg He 
260 265 270 



240 



288 



tgg ttg cgt aca aag gaa ttt tgg gac aag tec ttc gag gat egg tat 33 6 
Trp Leu Arg Thr Lys Glu Phe Trp Asp Lys Ser Phe Glu Asp Arg Tyr 
100 105 HO 



gaa aga att cat aac gac act aca egg cct aga ctg aag gta ate gtg 384 
Glu Arg He His Asn Asp Thr Thr Arg Pro Arg Leu Lys Val He Val 
115 120 125 

gtt cct cac tea cac aac gac ccg gga tgg ctg aag acg ttt gaa cag 
Val Pro His Ser His Asn Asp Pro Gly Trp Leu Lys Thr Phe Glu Gin 
130 135 140 

tac ttc gag tgg aag acc aag aac att ate aac aac ata gtg aac aaa 
Tyr Phe Glu Trp Lys Thr Lys Asn He He Asn Asn He Val Asn Lys 
145 150 155 160 

ctg cac cag tac ccc aac atg acc ttc att tgg acc gag ata teg ttt 
Leu His Gin Tyr Pro Asn Met Thr Phe He Trp Thr Glu He Ser Phe 
165 170 175 

ctg aat gee tgg tgg gaa agg teg cac cct gtc aaa caa aag gca ttg 
Leu Asn Ala Trp Trp Glu Arg Ser His Pro Val Lys Gin Lys Ala Leu 
180 185 190 

aaa aaa ctt ate aaa gaa ggt cgt etc gag ate acg acg ggc ggc tgg 624 
Lys Lys Leu He Lys Glu Gly Arg Leu Glu He Thr Thr Gly Gly Trp 



432 



480 



528 



576 



672 



720 



768 



816 



68 



cat tat gcg tgg aaa cag tgg ctg gcg gag cga cag att gag gag ttt 864 
His Tyr Ala Trp Lys Gin Trp Leu Ala Glu Arg Gin lie Glu Glu Phe 
275 280 285 

tac tgg ctg gcg agt tgg get act acg aag ccg tec atg ata gtg cac 912 
Tyr Trp Leu Ala Ser Trp Ala Thr Thr Lys Pro Ser Met lie Val His 
290 295 300 

aat cag ccg ttt gat att tat tea ata aaa age acg tgt ggc ccg cac 960 
Asn Gin Pro Phe Asp lie Tyr Ser lie Lys Ser Thr Cys Gly Pro His 
305 310 315 320 

cct tea att tgt etc agt ttc gac ttc agg aag att ccc ggc gaa tat 1008 
Pro Ser lie Cys Leu Ser Phe Asp Phe Arg Lys lie Pro Gly Glu Tyr 
325 330 335 

tct gaa tac aca get aag cac gaa gac ate acg gaa cac aac ttg cac 1056 
Ser Glu Tyr Thr Ala Lys His Glu Asp lie Thr Glu His Asn Leu His 
340 345 350 

age aag gca aag act ttg ata gag gag tac gac cgt ate ggg tec ctg 1104 
Ser Lys Ala Lys Thr Leu lie Glu Glu Tyr Asp Arg lie Gly Ser Leu 
355 360 365 

act cca cac aac gtg gtg ctg gtg ccg etc gga gac gac ttc aga tac 1152 
Thr Pro His Asn Val Val Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr 
370 375 380 



gag tac age gtc gag ttt gat gee caa tac gtc aat tat atg aaa atg 
Glu Tyr Ser Val Glu Phe Asp Ala Gin Tyr Val Asn Tyr Met Lys Met 
385 390 395 400 



1200 



ttt aac tac ate aat get cac aag gaa ate ttc aac get gac gta cag 1248 
Phe Asn Tyr lie Asn Ala His Lys Glu lie Phe Asn Ala Asp Val Gin 
405 410 415 

ttc gga act cct etc gat tac ttt aac gee atg aaa gaa aga cat caa 1296 
Phe Gly Thr Pro Leu Asp Tyr Phe Asn Ala Met Lys Glu Arg His Gin 
420 425 430 

aat ata ccc age tta aag gga gat ttc ttc gtt tac tec gat att ttc 
Asn lie Pro Ser Leu Lys Gly Asp Phe Phe Val Tyr Ser Asp lie Phe 
435 440 445 

age gaa ggt aaa cca gcg tac tgg tea ggt tac tac act act aga ccc 
Ser Glu Gly Lys Pro Ala Tyr Trp Ser Gly Tyr Tyr Thr Thr Arg Pro 
450 455 460 

tac caa aaa ate etc gee cgt cag ttc gaa cac caa ctg cga teg gca 1440 
Tyr Gin Lys lie Leu Ala Arg Gin Phe Glu His Gin Leu Arg Ser Ala 
465 470 475 480 



1344 



1392 



69 



gag att tta ttc acc ctt gta teg aac tac ate aga cag atg ggt cgc 1488 
Glu lie Leu Phe Thr Leu Val Ser Asn Tyr lie Arg Gin Met Gly Arg 
485 490 495 

caa gga gag ttc gga get tct gag aaa aag tta gaa aaa tct tac gag 153 6 
Gin Gly Glu Phe Gly Ala Ser Glu Lys Lys Leu Glu Lys Ser Tyr Glu 
500 505 510 

cag ctt ate tat get cga egg aac ttg ggt ctg ttt caa cat cac gat 1584 
Gin Leu lie Tyr Ala Arg Arg Asn Leu Gly Leu Phe Gin His His Asp 
515 " 520 /525 



595 



600 605 



625 



630 635 640 



tec ate teg tac aag ctg cag gag cac acc aac act tec cac cac tgc 
Ser He Ser Tyr Lys Leu Gin Glu His Thr Asn Thr Ser His His Cys 
675 680 685 



1632 



1680 



1728 



gcg att act gga aca tea aag tec agt gtg atg caa gat tac gga acc 
Ala He Thr Gly Thr Ser Lys Ser Ser Val Met Gin Asp Tyr Gly Thr 
530 535 540 

aaa ctg ttc aca agt ctg tat cac tgc ate cgc ctg cag gag gee gcg 
Lys Leu Phe Thr Ser Leu Tyr His Cys He Arg Leu Gin Glu Ala Ala 
545 550 555 560 

etc acc acc ate atg ttg cct gac cag teg ttg cac teg cag age att 
Leu Thr Thr He Met Leu Pro Asp Gin Ser Leu His Ser Gin Ser He 
565 570 575 

ata caa age gag gtt gag tgg gaa act tac gga aaa ccg ccc aag aag 1776 
He Gin Ser Glu Val Glu Trp Glu Thr Tyr Gly Lys Pro Pro Lys Lys 
580 585 590 

ctg caa gtg tec ttc att gac aag aag aaa gtt ata ctt ttt aat ccg 1824 
Leu Gin Val Ser Phe He Asp Lys Lys Lys Val He Leu Phe Asn Pro 



ttg get gag act cga act gaa gtg gtc acg gtt aga tec aac acg tec 1872 
Leu Ala Glu Thr Arg Thr Glu Val Val Thr Val Arg Ser Asn Thr Ser 
610 615 620 

aac ate egg gtg tac gat aca cac aag agg aag cac gtc ttg tat cag 
Asn He Arg Val Tyr Asp Thr His Lys Arg Lys His Val Leu Tyr Gin 



1920 



1968 



ata atg ccc age ate aca ate caa gac aac ggc aag agt ate gta age 
He Met Pro Ser He Thr He Gin Asp Asn Gly Lys Ser He Val Ser 
645 650 655 

gac acc acg ttc gac ata atg ttc gtg gee acc ate ccg ccc etc acc 2016 
Asp Thr Thr Phe Asp He Met Phe Val Ala Thr He Pro Pro Leu Thr 
660 665 670 



2064 



70 



gtc att ttc tgc aac aac tgc gaa caa tac cag aaa tec aat gtg ttc 
Val lie Phe Cys Asn Asn Cys Glu Gin Tyr Gin Lys Ser Asn Val Phe 
690 695 700 

caa att aag aaa atg atg cct ggt gac ata caa tta gaa aat gca gtg 
Gin lie Lys Lys Met Met Pro Gly Asp lie Gin Leu Glu Asn Ala Val 
705 710 715 720 

eta aaa ctt etc gtt aat agg aac ace ggc ttt ctg aga caa gtc tat 
Leu Lys Leu Leu Val Asn Arg Asn Thr Gly Phe Leu Arg Gin Val Tyr 
725 730 735 

aga aag gac ate egg aag aga act gtc gtt gac gta caa ttc ggc gca 
Arg Lys Asp lie Arg Lys Arg Thr Val Val Asp Val Gin Phe Gly Ala 
740 745 750 

tat caa agt gee caa aga cat tct ggt get tac etc ttc atg cct cat 
Tyr Gin Ser Ala Gin Arg His Ser Gly Ala Tyr Leu Phe Met Pro His 
755 760 765 

tac gac tea cct gag aag aat gtt ctg cat ccc tac act aat cag aac 
Tyr Asp Ser Pro Glu Lys Asn Val Leu His Pro Tyr Thr Asn Gin Asn 
770 775 780 

aac atg caa gat gat aac ata ate ata gtg tec gga cct att tct acg 
Asn Met Gin Asp Asp Asn lie lie He Val Ser Gly Pro He Ser Thr 
785 790 795 800 

gaa ate acg acc atg tac ttg ccc ttc ttg gtg cac act att agg ata 
Glu He Thr Thr Met Tyr Leu Pro Phe Leu Val His Thr He Arg He 
805 810 815 

tac aac gtg ccg gac ccg gta ctg teg cgt get att eta tta gag acc 
Tyr Asn Val Pro Asp Pro Val Leu Ser Arg Ala He Leu Leu Glu Thr 
820 825 830 

gat gta gat ttc gag gcg cca cct aag aac aga gag act gag tta ttt 
Asp Val Asp Phe Glu Ala Pro Pro Lys Asn Arg Glu Thr Glu Leu Phe 
835 840 845 

atg aga tta cag act gat ata caa aac ggt gac att ccc gaa ttt tac 
Met Arg Leu Gin Thr Asp He Gin Asn Gly Asp He Pro Glu Phe Tyr 
850 855 860 

acc gat cag aac gga ttc cag tac caa aag agg gtc aaa gtg aat aaa 
Thr Asp Gin Asn Gly Phe Gin Tyr Gin Lys Arg Val Lys Val Asn Lys 
865 870 875 880 

eta gga ata gaa get aat tac tac ccg ate act acc atg gcg tgc ctg 
Leu Gly He Glu Ala Asn Tyr Tyr Pro He Thr Thr Met Ala Cys Leu 
885 890 895 



71 



caa gac gag gag acc egg etc act ctg ctg acg aac cac get caa ggc 
Gin Asp Glu Glu Thr Arg Leu Thr Leu Leu. Thr Asn His Ala Gin Gly 
900 905 910 

get get gca tac gaa cca gga cgc tta gaa gtc atg etc gat cgt cga 
Ala Ala Ala Tyr Glu Pro Gly Arg Leu Glu Val Met Leu Asp Arg Arg 
915 920 925 

act ctt tat gat gac ttc aga gga ate ggt gaa gga gta gtc gat aac 
Thr Leu Tyr Asp Asp Phe Arg Gly lie Gly Glu Gly Val Val Asp Asn 
930 935 940 

aaa ccg acg act ttc cag aac tgg att tta att gaa tec atg cca ggc 
Lys Pro Thr Thr Phe Gin Asn Trp lie Leu lie Glu Ser Met Pro Gly 
945 950 955 960 

gtg acg cga gee aag aga gac act agt gaa cca ggt ttc aaa ttt gtt 
Val Thr Arg Ala Lys Arg Asp Thr Ser Glu Pro Gly Phe Lys Phe Val 
965 970 975 

aat gaa cgt cgt ttt ggc ccc ggc cag aag gaa age cct tac caa gta 
Asn Glu Arg Arg Phe Gly Pro Gly Gin Lys Glu Ser Pro Tyr Gin Val 
980 985 990 

ccg teg cag act gcg gac tac ctg age agg atg ttc aat tac ccg gtg 
Pro Ser Gin Thr Ala Asp Tyr Leu Ser Arg Met Phe Asn Tyr Pro Val 
995 1000 1005 

aac gtg tac ctg gtg gac act age gag gtt ggc gag ate gag gtg aag 
Asn Val Tyr Leu Val Asp Thr Ser Glu Val Gly Glu lie Glu Val Lys 
1010 1015 1020 

ccg tac cag teg ttc ctg cag age ttc ccg ccc ggc ate cac ctg gtc 
Pro Tyr Gin Ser Phe Leu Gin Ser Phe Pro Pro Gly lie His Leu Val 
1025 1030 1035 1040 

acc ctg cgc acc ate acc gac gac gtg etc gaa etc ttc ccc age aac 
Thr Leu Arg Thr lie Thr Asp Asp Val Leu Glu Leu Phe Pro Ser Asn 
1045 1050 1055 

gaa age tac atg gta ctg cac cga cca gga tac age tgc get gtc gga 
Glu Ser Tyr Met Val Leu His Arg Pro Gly Tyr Ser Cys Ala Val Gly 
1060 1065 1070 

gag aag cca gtc gee aag tct ccc aag ttt teg tec aaa acc agg ttc 
Glu Lys Pro Val Ala Lys Ser Pro Lys Phe Ser Ser Lys Thr Arg Phe 
1075 1080 1085 

aat ggt ctg aac att cag aac ate act gca gtc age ctg acc ggc ctg 
Asn Gly Leu Asn lie Gin Asn lie Thr Ala Val Ser Leu Thr Gly Leu 
1090 1095 1100 



72 



aag tea etc cga cct etc aca ggt ctg agt gac ate cac ctg aac get 
Lys Ser Leu Arg Pro Leu Thr Gly Leu Ser Asp lie His Leu Asn Ala 
1105 ~ 1110 1115 1120 

atg gag gta aaa act tac aag ate agg ttt taa 
Met Glu Val Lys Thr Tyr Lys lie Arg Phe 
1125 1130 



<210> 58 
<211> 3033 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (3030) 

<400> 58 

atg ggc tac gcg egg get teg ggg gtc tgc get cgc ggc tgc ctg gac 

Met Gly Tyr Ala Arg Ala Ser Gly Val Cys Ala Arg Gly Cys Leu Asp 

x ~ 5 10 15 

tea gca ggc ccc tgg acc atg tec cgc gee ctg egg cca ccg etc ccg 
Ser Ala Gly Pro Trp Thr Met Ser Arg Ala Leu Arg Pro Pro Leu Pro 
20 25 1 30 

cct etc tgc ttt ttc ctt ttg ttg ctg gcg get gee ggt get egg gee 
Pro Leu Cys Phe Phe Leu Leu Leu Leu Ala Ala Ala Gly Ala Arg Ala 
35 40 45 

999 gga tac gag aca tgc ccc aca gtg cag ccg aac atg ctg aac gtg 
Gly Gly Tyr Glu Thr Cys Pro Thr Val Gin Pro Asn Met Leu Asn Val 
50 55 60 

cac ctg ctg cct cac aca cat gat gac gtg ggc tgg etc aaa acc gtg 
His Leu Leu Pro His Thr His Asp Asp Val Gly Trp Leu Lys Thr Val 
65 70 75 , 80 

gac cag tac ttt tat gga ate aag aat gac ate cag cac gee ggt gtg 
Asp Gin Tyr Phe Tyr Gly lie Lys Asn Asp lie Gin His Ala Gly Val 
85 90 95 

cag tac ate ctg gac teg gtc ate tct gee ttg ctg gca gat ccc acc 
Gin Tyr lie Leu Asp Ser Val lie Ser Ala Leu Leu Ala Asp Pro Thr 
100 105 HO 

cgt cgc ttc att tac gtg gag att gee ttc ttc tec cgt tgg tgg cac 
Arg Arg Phe He Tyr Val Glu He Ala Phe Phe Ser Arg Trp Trp His 
115 120 125 



73 



cag cag aca aat gcc aca cag gaa gtc gtg cga gac ctt gtg cgc cag 432 
Gin Gin Thr Asn Ala Thr Gin Glu Val Val Arg Asp Leu Val Arg Gin 
130 135 140 

ggg cgc ctg gag ttc gcc aat ggt ggc tgg gtg atg aac gat gag gca 480 
Gly Arg Leu Glu Phe Ala Asn Gly Gly Trp Val Met Asn Asp Glu Ala 
145 ~ 150 155 160 

gcc acc cac tac ggt gcc ate gtg gac cag atg aca ctt ggg ctg cgc 52 8 
Ala Thr His Tyr Gly Ala lie Val Asp Gin Met Thr Leu Gly Leu Arg 
165 170 175 

ttt ctg gag gac aca ttt ggc aat gat ggg cga ccc cgt gtg gcc tgg 576 
Phe Leu Glu Asp Thr Phe Gly Asn Asp Gly Arg Pro Arg Val Ala Trp 
180 185 190 



ccc aat ggt tac aac ccg cca agg aat ctg tgc tgg gat gtg ctg tgt 
Pro Asn Gly Tyr Asn Pro Pro Arg Asn Leu Cys Trp Asp Val Leu Cys 
260 265 270 

gtc gat cag ccg ctg gtg gag gac cct cgc age ccc gag tac aac gcc 
Val Asp Gin Pro Leu Val Glu Asp Pro Arg Ser Pro Glu Tyr Asn Ala 
275 280 285 



tat tac cgc acc aac cac act gtg atg acc atg ggc teg gac ttc caa 
Tyr Tyr Arg Thr Asn His Thr Val Met Thr Met Gly Ser Asp Phe Gin 
305 ~ 310 315 320 

tat gag aat gcc aac atg tgg ttc aag aac ctt gac aag etc ate egg 
Tyr Glu Asn Ala Asn Met Trp Phe Lys Asn Leu Asp Lys Leu He Arg 
325 330 335 



624 



672 



cac att gac ccc ttc ggc cac tct egg gag cag gcc teg ctg ttt gcg 
His He Asp Pro Phe Gly His Ser Arg Glu Gin Ala Ser Leu Phe Ala 
195 200 205 

cag atg ggc ttc gac ggc ttc ttc ttt ggg cgc ctt gat tat caa gat 
Gin Met Gly Phe Asp Gly Phe Phe Phe Gly Arg Leu Asp Tyr Gin Asp 
210 215 220 

aag tgg gta egg atg cag aag ctg gag atg gag cag gtg tgg egg gcc 72 0 
Lys Trp Val Arg Met Gin Lys Leu Glu Met Glu Gin Val Trp Arg Ala 
225 " ~ 230 235 240 

age acc age ctg aag ccc ccg acc gcg gac etc ttc act ggt gtg ctt 768 
Ser Thr Ser Leu Lys Pro Pro Thr Ala Asp Leu Phe Thr Gly Val Leu 
245 250 255 



816 



864 



aag gag ctg gtc gat tac ttc eta aat gtg gcc act gcc cag ggc egg 912 
Lys Glu Leu Val Asp Tyr Phe Leu Asn Val Ala Thr Ala Gin Gly Arg 
290 295 300 



960 



1008 



74 



age ggc acc tec cgc cag cac gtg gec aac gac tac gcg cgc cag ctt 
Ser Gly Thr Ser Arg Gin His Val Ala Asn Asp Tyr Ala Arg Gin Leu 
450 455 460 



ctg gta aat gcg cag cag gca aaa gga age agt gtc cat gtt etc tac 1056 
Leu Val Asn Ala Gin Gin Ala Lys Gly Ser Ser Val His Val Leu Tyr 
340 345 350 

tec acc ccc get tgt tac etc tgg gag ctg aac aag gee aac etc acc 1104 
Ser Thr Pro Ala Cys Tyr Leu Trp Glu Leu Asn Lys Ala Asn Leu Thr 
355 360 365 

tgg tea gtg aaa cat gac gac ttc ttc cct tac gcg gat ggc ccc cac 1152 
Trp Ser Val Lys His Asp Asp Phe Phe Pro Tyr Ala Asp Gly Pro His 
370 375 380 

cag ttc tgg acc ggt tac ttt tec agt egg ccg gee etc aaa cgc tac 1200 
Gin Phe Trp Thr Gly Tyr Phe Ser Ser Arg Pro Ala Leu Lys Arg Tyr 
385 390 395 400 

gag cgc etc age tac aac ttc ctg cag gtg tgc aac cag ctg gag gcg 1248 
Glu Arg Leu Ser Tyr Asn Phe Leu Gin Val Cys Asn Gin Leu Glu Ala 
405 410 415 

ctg gtg ggc ctg gcg gee aac gtg gga ccc tat ggc tec gga gac agt 12 96 
Leu Val Gly Leu Ala Ala Asn Val Gly Pro Tyr Gly Ser Gly Asp Ser 
420 425 430 

gca ccc etc aat gag gcg atg get gtg etc cag cat cac gac gee gtc 1344 
Ala Pro Leu Asn Glu Ala Met Ala Val Leu Gin His His Asp Ala Val 
435 440 445 



1392 



gcg gca ggc tgg ggg cct tgc gag gtt ctt ctg age aac gcg ctg gcg 1440 
Ala Ala Gly Trp Gly Pro Cys Glu Val Leu Leu Ser Asn Ala Leu Ala 
465 ' 470 475 480 

egg etc aga ggc ttc aaa gat cac ttc acc ttt tgc caa cag eta aac 
Arg Leu Arg Gly Phe Lys Asp His Phe Thr Phe Cys Gin Gin Leu Asn 
4 85 4 90 4 95 

ate age ate tgc ccg etc age cag acg gcg gcg cgc ttc cag gtc ate 
He Ser He Cys Pro Leu Ser Gin Thr Ala Ala Arg Phe Gin Val He 
500 505 510 



1488 



1536 



gtt tat aat ccc ctg ggg egg aag gtg aat tgg atg gta egg ctg ccg 1584 
Val Tyr Asn Pro Leu Gly Arg Lys Val Asn Trp Met Val Arg Leu Pro 
515 520 525 

gtc age gaa ggc gtt ttc gtt gtg aag gac ccc aat ggc agg aca gtg 1632 
Val Ser Glu Gly Val Phe Val Val Lys Asp Pro Asn Gly Arg Thr Val 
530 535 540 



75 



ccc age gat gtg gta ata ttt ccc age tea gac age cag gcg cac cct 1680 
Pro Ser Asp Val Val lie Phe Pro Ser Ser Asp Ser Gin Ala His Pro 
545 550 555 560 

ccg gag ctg ctg ttc tea gee tea ctg ccc gee ctg ggc ttc age acc 1728 
Pro Glu Leu Leu Phe Ser Ala Ser Leu Pro Ala Leu Gly Phe Ser Thr 
565 570 575 

tat tea gta gee cag gtg cct cgc tgg aag ccc cag gee cgc gca cca 1776 
Tyr Ser Val Ala Gin Val Pro Arg Trp Lys Pro Gin Ala Arg Ala Pro 
580 585 590 

cag ccc ate ccc aga aga tec tgg tec cct get tta acc ate gaa aat 1824 
Gin Pro lie Pro Arg Arg Ser Trp Ser Pro Ala Leu Thr lie Glu Asn 
595 600 605 

gag cac ate egg gca acg ttt gat cct gac aca ggg ctg ttg atg gag 1872 
Glu His lie Arg Ala Thr Phe Asp Pro Asp Thr Gly Leu Leu Met Glu 
610 615 620 

att atg aac atg aat cag caa etc ctg ctg cct gtt cgc cag acc ttc 1920 
lie Met Asn Met Asn Gin Gin Leu Leu Leu Pro Val Arg Gin Thr Phe 
625 630 635 640 



ttc tgg tac aac gee agt ata ggt gac aac gaa agt gac cag gee tea 
Phe Trp Tyr Asn Ala Ser lie Gly Asp Asn Glu Ser Asp Gin Ala Ser 
645 650 655 

ggt gee tac ate ttc aga ccc aac caa cag aaa ccg ctg cct gtg age 
Gly Ala Tyr lie Phe Arg Pro Asn Gin Gin Lys Pro Leu Pro Val Ser 
660 665 670 



gga cag egg cac ctg gag eta gag tgg teg gtg ggg ccg ata cct gtg 
Gly Gin Arg His Leu Glu Leu Glu Trp Ser Val Gly Pro lie Pro Val 
705 710 715 720 



1968 



2016 



cgc tgg get cag ate cac ctg gtg aag aca ccc ttg gtg cag gag gtg 2064 
Arg Trp Ala Gin lie His Leu Val Lys Thr Pro Leu Val Gin Glu Val 
675 680 685 

cac cag aac ttc tea get tgg tgt tec cag gtg gtt cgc ctg tac cca 2112 
His Gin Asn Phe Ser Ala Trp Cys Ser Gin Val Val Arg Leu Tyr Pro 
690 695 700 



2160 



ggc gac acc tgg ggg aag gag gtc ate age cgt ttt gac aca ccg ctg 2208 

Gly Asp Thr Trp Gly Lys Glu Val He Ser Arg Phe Asp Thr Pro Leu 

725 730 735 

gag aca aag gga cgc ttc tac aca gac age aat ggc egg gag ate ctg 2256 

Glu Thr Lys Gly Arg Phe Tyr Thr Asp Ser Asn Gly Arg Glu He Leu 
740 745 750 



76 



gag agg agg egg gat tat cga ccc acc tgg aaa ctg aac cag acg gag 23 04 
Glu Arg Arg Arg Asp Tyr Arg Pro Thr Trp Lys Leu Asn Gin Thr Glu 
755 760 765 

ccc gtg gca gga aac tac tat cca gtc aac acc egg att tac ate acg 2352 
Pro Val Ala Gly Asn Tyr Tyr Pro Val Asn Thr Arg lie Tyr lie Thr 
770 775 780 

gat gga aac atg cag ctg act gtg ctg act gac cgc tec cag ggg ggc 2400 
Asp Gly Asn Met Gin Leu Thr Val Leu Thr Asp Arg Ser Gin Gly Gly 
785 790 795 800 

age age ctg aga gat ggc teg ctg gag etc atg gtg cac cga agg ctg 2448 
Ser Ser Leu Arg Asp Gly Ser Leu Glu Leu Met Val His Arg Arg Leu 
805 810 815 

ctg aag gac gat gga cgc gga gta teg gag cca eta atg gag aac ggg 24 96 
Leu Lys Asp Asp Gly Arg Gly Val Ser Glu Pro Leu Met Glu Asn Gly 
820 825 830 

teg ggg gcg tgg gtg cga ggg cgc cac ctg gtg ctg ctg gac aca gee 2544 
Ser Gly Ala Trp Val Arg Gly Arg His Leu Val Leu Leu Asp Thr Ala 
835 840 845 

cag get gca gee gee gga cac egg etc ctg gcg gag cag gag gtc ctg 2592 
Gin Ala Ala Ala Ala Gly His Arg Leu Leu Ala Glu Gin Glu Val Leu 
850 855 860 

gee cct cag gtg gtg ctg gee ccg ggt ggc ggc gee gee tac aat etc 2640 
Ala Pro Gin Val Val Leu Ala Pro Gly Gly Gly Ala Ala Tyr Asn Leu 
865 870 875 880 

999 get cct ccg cgc acg cag ttc tea ggg ctg cgc agg gac ctg ccg 2688 
Gly Ala Pro Pro Arg Thr Gin Phe Ser Gly Leu Arg Arg Asp Leu Pro 
885 890 895 

ccc teg gtg cac ctg etc acg ctg gee age tgg ggc ccc gaa atg gtg 2 73 6 
Pro Ser Val His Leu Leu Thr Leu Ala Ser Trp Gly Pro Glu Met Val 
900 905 910 

ctg ctg cgc ttg gag cac cag ttt gee gta gga gag gat tec gga cgt 2784 
Leu Leu Arg Leu Glu His Gin Phe Ala Val Gly Glu Asp Ser Gly Arg 
915 920 925 



aac ctg age gee ccc gtt acc ttg aac ttg agg gac ctg ttc tec acc 
Asn Leu Ser Ala Pro Val Thr Leu Asn Leu Arg Asp Leu Phe Ser Thr 
930 935 940 



2832 



ttc acc ate acc cgc ctg cag gag acc acg ctg gtg gee aac cag etc 2880 
Phe Thr lie Thr Arg Leu Gin Glu Thr Thr Leu Val Ala Asn Gin Leu 
945 950 955 960 



77 



cgc gag gca gcc tec agg etc aag tgg aca aca aac aca ggc ccc aca 2 928 
Arg Glu Ala Ala Ser Arg Leu Lys Trp Thr Thr Asn Thr Gly Pro Thr 
965 970 975 

ccc cac caa act ccg tac cag ctg gac ccg gcc aac ate acg ctg gaa 2976 
Pro His Gin Thr Pro Tyr Gin Leu Asp Pro Ala Asn lie Thr Leu Glu 
980 985 990 

ccc atg gaa ate cgc act ttc ctg gcc tea gtt caa tgg aag gag gtg 3024 
Pro Met Glu lie Arg Thr Phe Leu Ala Ser Val Gin Trp Lys Glu Val 
995 1000 1005 

gat ggt tag 3033 
Asp Gly 
1010 



<210> 59 

<211> 3189 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (3186) 

<400> 59 

atg gcg gca gcg ccg ttc ttg aag cac tgg cgc ace act ttt gag egg 4 8 

Met Ala Ala Ala Pro Phe Leu Lys His Trp Arg Thr Thr Phe Glu Arg 
15 10 15 

gtg gag aag ttc gtg tec ccg ate tac ttc acc gac tgt aac etc cgc 96 
Val Glu Lys Phe Val Ser Pro He Tyr Phe Thr Asp Cys Asn Leu Arg 
20 25 30 

ggc agg ctt ttt ggg gcc age tgc cct gtg get gtg etc tec age ttc 144 
Gly Arg Leu Phe Gly Ala Ser Cys Pro Val Ala Val Leu Ser Ser Phe 
35 40 45 

ctg acg ccg gag aga ctt ccc tac cag gag gca gtc cag egg gac ttc 192 
Leu Thr Pro Glu Arg Leu Pro Tyr Gin Glu Ala Val Gin Arg Asp Phe 
50 55 60 

cgc ccc gcg cag gtc ggc gac age ttc gga ccc aca tgg tgg acc tgc 240 
Arg Pro Ala Gin Val Gly Asp Ser Phe Gly Pro Thr Trp Trp Thr Cys 
65 70 75 80 

tgg ttc egg gtg gag ctg acc ate cca gag gca tgg gtg ggc cag gaa 2 88 
Trp Phe Arg Val Glu Leu Thr He Pro Glu Ala Trp Val Gly Gin Glu 
85 90 95 



78 



gtt cac ctt tgc tgg gaa agt gat gga gaa ggt ctg gtg tgg cgt gat 33 6 

Val His Leu Cys Trp Glu Ser Asp Gly Glu Gly Leu Val Trp Arg Asp 

100 105 110 

gga gaa cct gtc cag ggt tta acc aaa gag ggt gag aag acc age tat 3 84 

Gly Glu Pro Val Gin Gly Leu Thr Lys Glu Gly Glu Lys Thr Ser Tyr 
115 120 125 

gtc ctg act gac agg ctg ggg gaa aga gac ccc cga age etc act etc 432 

Val Leu Thr Asp Arg Leu Gly Glu Arg Asp Pro Arg Ser Leu Thr Leu 
130 135 140 



tat gtg gaa gta gee tgc aat ggg etc ctg ggg gee ggg aag gga age 
Tyr Val Glu Val Ala Cys Asn Gly Leu Leu Gly Ala Gly Lys Gly Ser 
145 150 155 160 



ggg cac tgc cac att gat aca gee tgg ctt tgg ccc ttc aaa gag act 
Gly His Cys His lie Asp Thr Ala Trp Leu Trp Pro Phe Lys Glu Thr 
260 265 270 

gtg agg aaa tgt gee egg age tgg gtg acc gee ctg cag etc atg gag 
Val Arg Lys Cys Ala Arg Ser Trp Val Thr Ala Leu Gin Leu Met Glu 
275 280 285 

egg aac cct gag ttc ate ttt gee tgc tec cag gcg cag cag ctg gaa 
Arg Asn Pro Glu Phe lie Phe Ala Cys Ser Gin Ala Gin Gin Leu Glu 
290 295 300 



480 



atg att gca gee cct gac cct gag aag ata ttc cag ctg age egg get 528 
Met He Ala Ala Pro Asp Pro Glu Lys He Phe Gin Leu Ser Arg Ala 
165 170 175 

gag eta get gtg ttc cac egg gat gtc cac atg etc ctg gtg gat ctg 576 
Glu Leu Ala Val Phe His Arg Asp Val His Met Leu Leu Val Asp Leu 
180 185 190 

gag ctg ctg ctg ggc ata gee aag ggc etc ggg aag gac aac cag cgc 624 
Glu Leu Leu Leu Gly He Ala Lys Gly Leu Gly Lys Asp Asn Gin Arg 
195 200 205 

age ttc cag gee ctg tac aca gee aat cag atg gtg aac gtg tgt gac 672 
Ser Phe Gin Ala Leu Tyr Thr Ala Asn Gin Met Val Asn Val Cys Asp 
210 215 220 

cct gee cag ccc gag acc ttc cca gtg gee cag gee ctg gee tec agg 72 0 
Pro Ala Gin Pro Glu Thr Phe Pro Val Ala Gin Ala Leu Ala Ser Arg 
225 230 235 240 

ttc ttt ggc caa cat ggg ggt gaa age caa cac acc att cat gee aca 768 
Phe Phe Gly Gin His Gly Gly Glu Ser Gin His Thr He His Ala Thr 
245 250 255 



816 



864 



912 



79 



tgg gtg aag age cgc tac cct ggc ctg tac tec cgc ate cag gag ttt 
Trp Val Lys Ser Arg Tyr Pro Gly Leu Tyr Ser Arg lie Gin Glu Phe 
305 310 315 320 

gcg tgc cgt ggg cag ttt gtg cct gtg ggg ggc ace tgg gtg gaa atg 
Ala Cys Arg Gly Gin Phe Val Pro Val Gly Gly Thr Trp Val Glu Met 
325 330 335 



cac ggc tgt ggc ate agg cgc ttt etc ace cag aaa ttg age tgg aat 
His Gly Cys Gly lie Arg Arg Phe Leu Thr Gin Lys Leu Ser Trp Asn 

390 395 400 



385 



960 



1008 



gat ggg aac ctg ccc agt gga gag gee atg gtg agg cag ttt ttg cag 1056 
Asp Gly Asn Leu Pro Ser Gly Glu Ala Met Val Arg Gin Phe Leu Gin 
340 345 350 

ggc cag aac ttc ttt ctg cag gag ttt ggg aag atg tgc tct gag ttc 1104 
Gly Gin Asn Phe Phe Leu Gin Glu Phe Gly Lys Met Cys Ser Glu Phe 
355 360 365 

tgg ctg ccg gac acc ttt ggc tac tea gca cag etc ccc cag ate atg 1152 
Trp Leu Pro Asp Thr Phe Gly Tyr Ser Ala Gin Leu Pro Gin He Met 
370 375 380 



1200 



1248 



ttg gtg aac tec ttc cca cac cat aca ttt ttc tgg gag ggc ctg gat 
Leu Val Asn Ser Phe Pro His His Thr Phe Phe Trp Glu Gly Leu Asp 
405 410 415 

ggc tec cgt gta ctg gtc cac ttc cca cct ggc gac tec tat ggg atg 1296 
Gly Ser Arg Val Leu Val His Phe Pro Pro Gly Asp Ser Tyr Gly Met 
420 425 430 

cag ggc age gtg gag gag gtg ctg aag acc gtg gee aac aac egg gac 1344 
Gin Gly Ser Val Glu Glu Val Leu Lys Thr Val Ala Asn Asn Arg Asp 
435 440 445 

aag ggg egg gee aac cac agt gee ttc etc ttt ggc ttt ggg gat ggg 13 92 
Lys Gly Arg Ala Asn His Ser Ala Phe Leu Phe Gly Phe Gly Asp Gly 
450 455 460 

ggt ggt ggc ccc acc cag acc atg ctg gac cgc ctg aag cgc ctg age 144 0 
Glv Gly Gly Pro Thr Gin Thr Met Leu Asp Arg Leu Lys Arg Leu Ser 
465 470 475 480 

aat acg gat ggg ctg ccc agg gtg cag eta tct tct cca aga cag etc 
Asn Thr Asp Gly Leu Pro Arg Val Gin Leu Ser Ser Pro Arg Gin Leu 
485 490 495 



1488 



ttc tea gca ctg gag agt gac tea gag cag ctg tgc acg tgg gtt ggg 153 6 
Phe Ser Ala Leu Glu Ser Asp Ser Glu Gin Leu Cys Thr Trp Val Gly 
500 505 510 



80 



gag etc ttc ttg gag ctg cac aat ggc aca tac acc acc cat gec cag 1584 
Glu Leu Phe Leu Glu Leu His Asn Gly Thr Tyr Thr Thr His Ala Gin 
515 520 525 

ate aag aag ggg aac egg gaa tgt gag egg ate ctg cac gac gtg gag 1632 
lie Lys Lys Gly Asn Arg Glu Cys Glu Arg lie Leu His Asp Val Glu 
530 535 540 

ctg etc agt age ctg gee ctg gee cgc agt gec cag ttc eta tac cca 
Leu Leu Ser Ser Leu Ala Leu Ala Arg Ser Ala Gin Phe Leu Tyr Pro 
545 550 555 560 

gca gec cag ctg cag cac etc tgg agg etc ctt ctt ctg aac cag ttc 
Ala Ala Gin Leu Gin His Leu Trp Arg Leu Leu Leu Leu Asn Gin Phe 
565 570 575 

cat gat gtg gtg act gga age tgc ate cag atg gtg gca gag gaa gec 1776 
His Asp Val Val Thr Gly Ser Cys lie Gin Met Val Ala Glu Glu Ala 
580 585 590 



atg tgc cat tat gaa gac ate cgt tec cat ggc aat aca ctg etc age 
Met Cys His Tyr Glu Asp lie Arg Ser His Gly Asn Thr Leu Leu Ser 
595 600 605 



acg tec ttg gtc ctg gtg gee tct ggc agg gag gee att get gag ggc 
Thr Ser Leu Val Leu Val Ala Ser Gly Arg Glu Ala lie Ala Glu Gly 
705 710 715 720 



1680 



1728 



1824 



get gca gee gca gee ctg tgt get ggg gag cca ggt cct gag ggc etc 1872 

Ala Ala Ala Ala Ala Leu Cys Ala Gly Glu Pro Gly Pro Glu Gly Leu 
610 615 620 

etc ate gtc aac aca ctg ccc tgg aag egg ate gaa gtg atg gee ctg 

Leu He Val Asn Thr Leu Pro Trp Lys Arg He Glu Val Met Ala Leu 

625 630 635 640 



1920 



ccc aaa ccg ggc ggg gee cac age eta gee ctg gtg aca gtg ccc age 1968 
Pro Lys Pro Gly Gly Ala His Ser Leu Ala Leu Val Thr Val Pro Ser 
645 650 655 



2016 



2064 



atg ggc tat get cct gtt cct ccc ccc acc tea ctg cag ccc ctg ctg 
Met Gly Tyr Ala Pro Val Pro Pro Pro Thr Ser Leu Gin Pro Leu Leu 
660 665 670 

ccc cag cag cct gtg ttc gta gtg caa gag act gat ggc tec gtg act 
Pro Gin Gin Pro Val Phe Val Val Gin Glu Thr Asp Gly Ser Val Thr 
675 680 685 

ctg gac aat ggc ate ate cga gtg aag ctg gac cca act ggt cgc ctg 2112 
Leu Asp Asn Gly He He Arg Val Lys Leu Asp Pro Thr Gly Arg Leu 
690 695 700 



2160 



81 



gcc gtg ggg aac cag ttt gtg eta ttt gat gat gtc ccc ttg tac tgg 2208 
Ala Val Gly Asn Gin Phe Val Leu Phe Asp Asp Val Pro Leu Tyr Trp 
725 730 735 

gat gca tgg gac gtc atg gac tac cac ctg gag aca egg aag cct gtg 2256 
Asp Ala Trp Asp Val Met Asp Tyr His Leu Glu Thr Arg Lys Pro Val 
740 745 750 

ctg ggc cag gca ggg acc ctg gca gtg ggc acc gag ggc ggc ctg egg 23 04 
Leu Gly Gin Ala Gly Thr Leu Ala Val Gly Thr Glu Gly Gly Leu Arg 
755 760 765 

ggc age gcc tgg ttc ttg eta cag ate age ccc aac agt egg ctt age 2352 
Gly Ser Ala Trp Phe Leu Leu Gin lie Ser Pro Asn Ser Arg Leu Ser 
770 775 780 

cag gag gtt gtg ctg gac gtt ggc tgc ccc tat gtc cgc ttc cac acc 2400 
Gin Glu Val Val Leu Asp Val Gly Cys Pro Tyr Val Arg Phe His Thr 
785 790 795 800 



gag gta cac tgg cat gag gcc cac aag ttc ctg aag gtg gag ttc cct 
Glu Val His Trp His Glu Ala His Lys Phe Leu Lys Val Glu Phe Pro 
805 810 815 



ctg cag cga cct acc cac tac aat acc tct tgg gac tgg get cga ttt 
Leu Gin Arg Pro Thr His Tyr Asn Thr Ser Trp Asp Trp Ala Arg Phe 
835 840 845 



ctg gcc ctg etc aac gac tgc aag tat ggc gcg tea gtg cga ggc age 
Leu Ala Leu Leu Asn Asp Cys Lys Tyr Gly Ala Ser Val Arg Gly Ser 
865 870 875 880 



get gac acg ggg cgc cac gag ttc acc tat gca ctg atg ccg cac aag 
Ala Asp Thr Gly Arg His Glu Phe Thr Tyr Ala Leu Met Pro His Lys 
900 905 910 



2448 



get cgc gtg egg agt tec cag gcc acc tat gag ate cag ttt ggg cac 2496 
Ala Arg Val Arg Ser Ser Gin Ala Thr Tyr Glu lie Gin Phe Gly His 
820 825 830 



2544 



gag gtg tgg gcc cat cgc tgg atg gat ctg tea gaa cac ggc ttt ggg 2 592 
Glu Val Trp Ala His Arg Trp Met Asp Leu Ser Glu His Gly Phe Gly 
850 855 860 



2640 



ate etc age etc teg etc ttg egg gcg cct aaa gcc ccg gac get act 2688 
lie Leu Ser Leu Ser Leu Leu Arg Ala Pro Lys Ala Pro Asp Ala Thr 
885 890 895 



2736 



ggc tct ttc cag gat get ggc gtt ate caa get gcc tac age eta aac 2784 
Gly Ser Phe Gin Asp Ala Gly Val lie Gin Ala Ala Tyr Ser Leu Asn 
915 920 925 



82 



ttc ccc ctg ttg get ctg cca gec ccc age cca gcg ccc gec acc tec 2832 
Phe Pro Leu Leu Ala Leu Pro Ala Pro Ser Pro Ala Pro Ala Thr Ser 
930 935 940 

tgg agt gcg ttt tec gtg tct tea ccc gcg gtc gta ttg gag acc gtc 2880 
Trp Ser Ala Phe Ser Val Ser Ser Pro Ala Val Val Leu Glu Thr Val 
945 950 955 960 

aag cag gcg gag age age ccc cag cgc cgc teg ctg gtc ctg agg ctg 292 8 
Lys Gin Ala Glu Ser Ser Pro Gin Arg Arg Ser Leu Val Leu Arg Leu 
965 970 975 

tat gag gee cac ggc age cac gtg gac tgc tgg ctg cac ttg teg ctg 2 976 
Tyr Glu Ala His Gly Ser His Val Asp Cys Trp Leu His Leu Ser Leu 
980 985 990 

ccg gtt cag gag gec ate etc tgc gat etc ttg gag cga cca gac cct 3024 
Pro Val Gin Glu Ala He Leu Cys Asp Leu Leu Glu Arg Pro Asp Pro 
995 1000 1005 



get ggc cac ttg act teg gga caa ccg cct gaa get cac ctt ttc tec 
Ala Gly His Leu Thr Ser Gly Gin Pro Pro Glu Ala His Leu Phe Ser 
1010 1015 1020 



3072 



ctt cca agt get gtc cct gtt get cgt get tea gee tec gec aca ctg 3120 
Leu Pro Ser Ala Val Pro Val Ala Arg Ala Ser Ala Ser Ala Thr Leu 
1025 1030 1035 1040 

agt ccc tgg ggc tgg ggt ttt gtt tgt aga agg etc tgg gga etc eta 3168 
Ser Pro Trp Gly Trp Gly Phe Val Cys Arg Arg Leu Trp Gly Leu Leu 
1045 1050 1055 

att tct get tec cca gee taa 3189 
He Ser Ala Ser Pro Ala 
1060 



<210> 60 
<211> 39 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 60 

ggcgcgccct cactctcttc cacttcggcg taccaggac 39 



<210> 61 

<211> 45 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 61 

ccttaattaa tcacttgtga ggtcgcagtt caagcttata agctc 



45 
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<210> 62 
<211> 42 
<212> DNA 

<213> Caenorhabditis elegans 
<400> 62 

gggcgcgccg cgctcaccaa acgacaagca aatgatttac gg 



<210> 63 
<211> 44 
<212> DNA 

<213> Caenorhabditis elegans 
<400> 63 

gggcgcgccg ctcatattca tcaagtaaag caacatatca agcc 



<210> 64 
<211> 45 
<212> DNA 

<213> Caenorhabditis elegans 
<400> 64 

cttaattaat taaaatgata caagaatact ggaaatatcg tttgg 



<210> 65 
<211> 36 
<212> DNA 

<213> Ciona intestinalis 
<400> 65 

ggcgcgccac ccttcaagac aaacttagtc tggtgg 



<210> 66 
<211> 38 
<212> DNA 

<213> Ciona intestinalis 
<400> 66 

ggcgcgccct accacttata atgcccaagc aatttgcg 



<210> 67 
<211> 43 
<212> DNA 

<213> Ciona intestinalis 



<400> 67 

ccttaattaa ttacgtcagt actattttgt aagcttgtat etc 



84 



<210> 68 
<211> 39 
<212> DNA 

<213> Drosophila melanogaster 
<400> 68 

ggcgcgccca tgagctggaa aatggtttgc aggagcacg 



<210> 69 
<211> 33 
<212> DNA 

<213> Drosophila melanogaster 
<400> 69 

ggcgcgcccg cgacgatcca ataagacctc cac 



<210> 70 
<211> 38 
<212> DNA 

<213> Drosophila melanogaster 
<400> 70 

ggcgcgccga cgtgcccaat gtggatgtac agatgctg 



<210> 71 
<211> 42 
<212> DNA 

<213> Drosophila melanogaster 



<400> 71 

ccttaattaa tcagcttgag tgactgctca cataagcggc gg 



<210> 72 
<211> 38 
<212> DNA 
<213> Homo 



sapiens 



<400> 72 

ggcgcgccat agaccatttg gagcgtttgc tagctgag 



<210> 73 
<211> 42 
<212> DNA 
<213> Homo 



sapiens 



<400> 73 

ggcgcgccgc ttcacaaagt ggaagtcaca attcagatgt gc 
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<210> 74 
<211> 44 
<212> DNA 

<213> Homo sapiens 
<400> 74 

cccttaatta atcacctcaa ctggattcgg aatgtgctga tttc 



<210> 75 
<211> 38 
<212> DNA 

<213> Mus musculus 
<400> 75 

ggcgcgccga ccatttggag cgtttgctcg ctgagaac 



<210> 76 
<211> 32 
<212> DNA 

<213> Mus musculus 
<400> 76 

ggcgcgccct gcaggctgac cccagagact gt 



<210> 77 
<211> 50 
<212> DNA 

<213> Mus musculus 
<400> 77 

cccttaatta atcaggtcca acgcaagcgg atacggaacg tgctgatctc 



<210> 78 
<211> 39 
<212> DNA 

<213> Rattus norvegicus 
<400> 78 

ggcgcgccgg tgggaacttc cccaggagcc aaatttctg 



<210> 79 

<211> 41 

<212> DNA 

<213> Rattus norvegicus 



<400> 79 

ggcgcgccgc ggagggccca ccagccctgc tgccctacca c 
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<210> 80 
<211> 38 
<212> DNA 

<213> Rattus norvegicus 
<400> 80 

ccttaattaa ctaacccaag cgcaggcgga aggtgctg 



<210> 81 

<211> 36 

<212> DNA 

<213> Homo sapiens 

<400> 81 

ggcgcgccca acacgatccc acccgacacc agaatg 



<210> 82 

<211> 37 

<212> DNA 

<213> Homo sapiens 



<400> 82 

ggcgcgccgt gctggagctg acagccaacg cagaggg 



<210> 83 
<211> 39 
<212> DNA 
<213> Homo 



sapiens 



<400> 83 

ggcgcgccgg tcagaagcca gagctgcaga tgctcactg 



<210> 84 
<211> 41 
<212> DNA 
<213> Homo 



sapiens 



<400> 84 

ccttaattaa ctaacccaag cggaggcgaa aggtagcaat 



<210> 85 
<211> 44 
<212> DNA 
<213> Unknown 



Organism 
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<220> 

<223> Description of Unknown Organism: SfMannlll d36 
AscI 

<400> 85 

ggcgcgccca gaactataac aaaccaagaa tcagttaccc agcc 

<210> 86 
<211> 47 
<212> DNA 
. <213> Unknown Organism 

<220> 

<223> Description of Unknown Organism: SfMannlll Pad 
<400> 86 

ccttaattaa ttaaaacctg atcttgtaag tttttacctc catagcg 



<210> 87 

<211> 39 

<212> DNA 

<213> Homo sapiens 

<400> 87 

ggcgcgccat gggctacgcg cgggcttcgg gggtctgcg 



<210> 88 

<211> 38 

<212> DNA 

<213> Homo sapiens 

<400> 88 

ggcgcgcccc gcctctctgc tttttccttt tgttgctg 



<210> 89 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 89 

ccttaattaa ctaaccatcc acctccttcc attgaactga g 



<210> 90 

<211> 41 

<212> DNA 

<213> Homo sapiens 

<400> 90 

ggcgcgccat ggcggcagcg ccgttcttga agcactggcg c 



88 



<210> 91 
<211> 40 
<212> DNA 

<213> Homo sapiens 
<400> 91 

ccttaattaa ttaggctggg gaagcagaaa ttaggagtcc 



<210> 92 
<211> 1143 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 92 

Met Gly Lys Arg Asn Phe Tyr lie 
1 5 

Thr Val Ser Leu Tyr Leu Tyr Asn 
20 



lie Leu Cys Leu Gly Val Phe Leu 
10 15 

Gly lie Glu Thr Gly Ala Glu Ala 
25 30 



Leu Thr Lys Arg Gin Ala Asn Asp Leu Arg Arg Lys lie Gly Asn Leu 
35 40 45 

Glu His Val Ala Glu Glu Asn Gly Arg Thr lie Asp Arg Leu Glu Gin 
50 55 60 

Glu Val Gin Arg Ala Lys Ala Glu Lys Ser Val Asp Phe Asp Glu Glu 
65 70 75 80 

Lys Glu Lys Thr Glu Glu Lys Glu Val Glu Lys Glu Glu Lys Glu Val 
85 90 95 

Ala Pro Val Pro Val Arg Gly Asn Arg Gly Glu Met Ala His lie His 
100 105 110 

Gin Val Lys Gin His lie Lys Pro Thr Pro Ser Met Lys Asp Val Cys 
115 120 125 

Gly lie Arg Glu Asn Val Ser lie Ala His Ser Asp Leu Gin Met Leu 
130 135 140 

Asp Leu Tyr Asp Thr Trp Lys Phe Glu Asn Pro Asp Gly Gly Val Trp 
145 " 150 155 160 

Lys Gin Gly Trp Lys lie Glu Tyr Asp Ala Glu Lys Val Lys Ser Leu 
165 17 0 17 5 

Pro Arg Leu Glu Val lie Val lie Pro His Ser His Cys Asp Pro Gly 
180 185 190 
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Trp lie Met Thr Phe Glu Glu Tyr Tyr Asn Arg Gin Thr Arg Asn lie 
195 200 205 

Leu Asp Gly Met Ala Lys His Leu Ala Glu Lys Asp Glu Met Arg Phe 
210 215 220 

lie Tyr Ala Glu lie Ser Phe Phe Glu Thr Trp Trp Arg Asp Gin Ala 
225 230 235 240 

Asp Glu lie Lys Lys Lys Val Lys Gly Tyr Leu Glu Ala Gly Lys Phe 
245 250 255 

Glu lie Val Thr Gly Gly Trp Val Met Thr Asp Glu Ala Asn Ala His 
260 265 270 

Tyr His Ser Met lie Thr Glu Leu Phe Glu Gly His Glu Trp lie Gin 
275 280 285 

Asn His Leu Gly Lys Ser Ala lie Pro Gin Ser His Trp Ser lie Asp 
290 295 300 

Pro Phe Gly Leu Ser Pro Ser Met Pro His Leu Leu Thr Ser Ala Asn 
305 1 310 315 320 

He Thr Asn Ala Val He Gin Arg Val His Tyr Ser Val Lys Arg Glu 
325 330 335 

Leu Ala Leu Lys Lys Asn Leu Glu Phe Tyr Trp Arg Gin Leu Phe Gly 
340 345 350 

Ser Thr Gly His Pro Asp Leu Arg Ser His He Met Pro Phe Tyr Ser 
355 360 365 

Tyr Asp He Pro His Thr Cys Gly Pro Glu Pro Ser Val Cys Cys Gin 
370 375 380 

Phe Asp Phe Arg Arg Met Pro Glu Gly Gly Lys Ser Cys Asp Trp Gly 
385 390 395 400 

He Pro Pro Gin Lys He Asn Asp Asp Asn Val Ala His Arg Ala Glu 
405 410 415 

Met He Tyr Asp Gin Tyr Arg Lys Lys Ser Gin Leu Phe Lys Asn Asn 
420 425 430 

Val He Phe Gin Pro Leu Gly Asp Asp Phe Arg Tyr Asp He Asp Phe 
435 440 445 

Glu Trp Asn Ser Gin Tyr Glu Asn Tyr Lys Lys Leu Phe Glu Tyr Met 
450 455 460 

Asn Ser Lys Ser Glu Trp Asn Val His Ala Gin Phe Gly Thr Leu Ser 
465 " 470 475 480 



90 



Asp Tyr Phe Lys Lys Leu Asp Thr Ala lie Ser Ala Ser Gly Glu Gin 
485 490 495 

Leu Pro Thr Phe Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg Asp Asp 
500 505 510 

His Tyr Trp Ser Gly Tyr Phe Thr Ser Arg Pro Phe Tyr Lys Gin Leu 
515 520 525 

Asp Arg Val Leu Gin His Tyr Leu Arg Ser Ala Glu lie Ala Phe Thr 
530 535 540 

Leu Ala Asn lie Glu Glu Glu Gly Met Val Glu Ala Lys lie Phe Glu 
545 550 555 560 

Lys Leu Val Thr Ala Arg Arg Ala Leu Ser Leu Phe Gin His His Asp 
565 570 575 

Gly Val Thr Gly Thr Ala Lys Asp His Val Val Leu Asp Tyr Gly Gin 
580 585 590 

Lys Met lie Asp Ala Leu Asn Ala Cys Glu Asp lie Leu Ser Glu Ala 
595 600 605 

Leu Val Val Leu Leu Gly lie Asp Ser Thr Asn Lys Met Gin Met Asp 
610 615 620 

Glu His Arg Val Asn Glu Asn Leu Leu Pro Glu Lys Arg Val Tyr Lys 
625 630 635 640 

lie Gly Gin Asn Val Val Leu Phe Asn Thr Leu Ser Arg Asn Arg Asn 
645 650 655 

Glu Pro lie Cys lie Gin Val Asp Ser Leu Asp Ala Gly Val Glu Ala 
660 665 670 

Asp Pro Pro lie Lys Lys Gin Gin Val Ser Pro Val lie Ala Tyr Asp 
675 680 685 

Glu Glu Lys Lys Thr Leu Val Val Lys Asn Gly He Phe Glu Leu Cys 
690 695 700 

Phe Met Leu Ser Leu Gly Pro Met Glu Ser Val Ser Phe Arg Leu Val 
705 710 715 720 

Lys Asn Thr Thr Thr Ser Lys Val Glu He He Thr Asn Asn Ala Ala 
725 730 735 

Glu Phe Lys Glu Thr Ser Phe Lys Ser Ser Ser Thr Ser Gly Asp Phe 
740 745 750 

Thr Val Lys Asn Asp Lys Val Glu Ala Glu Phe Asp Gly Glu Asn Gly 
755 760 765 



91 



Met lie Lys Arg Ala Thr Ser Leu Val Asp Asp Lys Pro lie Asp Leu 
770 775 780 

Asn Ser His Phe lie His Tyr Gly Ala Arg Lys Ser Lys Arg Lys Phe 
785 790 795 800 

Ala Asn Gly Asn Glu Asp Asn Pro Ala Gly Ala Tyr Leu Phe Leu Pro 
805 810 815 

Asp Gly Glu Ala Arg Glu Leu Lys Lys Gin Ser Ser Asp Trp lie Leu 
820 825 830 

Val Lys Gly Glu Val Val Gin Lys Val Phe Ala Thr Pro Asn Asn Asp 
835 840 845 

Leu Lys He Leu Gin Thr Tyr Thr Leu Tyr Gin Gly Leu Pro Trp He 
850 855 860 

Asp Leu Asp Asn Glu Val Asp Val Arg Ser Lys Glu Asn Phe Glu Leu 
865 870 875 880 

Ala Leu Arg Phe Ser Ser Ser Val Asn Ser Gly Asp Glu Phe Phe Thr 
885 890 ( 895 

Asp Leu Asn Gly Met Gin Met He Lys Arg Arg Arg Gin Thr Lys Leu 
900 905 910 

Pro Thr Gin Ala Asn Phe Tyr Pro Met Ser Ala Gly Val Tyr He Glu 
- 915 920 925 

Asp Asp Thr Thr Arg Met Ser He His Ser Ala Gin Ala Leu Gly Val 
930 935 940 

Ser Ser Leu Ser Ser Gly Gin He Glu He Met Leu Asp Arg Arg Leu 
945 950 955 960 

Ser Ser Asp Asp Asn Arg Gly Leu Gin Gin Gly Val Arg Asp Asn Lys 
965 970 975 

Arg Thr Val Ala His Phe Arg He Val He Glu Pro Met Ser Ser Ser 
980 985 990 

Ser Gly Asn Lys Lys Glu Glu Arg Val Gly Phe His Ser His Val Gly 
995 1000 1005 

His Leu Ala Thr Trp Ser Leu His Tyr Pro Leu Val Lys Met He Gly 
1010 1015 1020 

Asp Ala Thr Pro Lys Ser He Ser Ser Lys Asn Val Glu Gin Glu Leu 
1025 1030 1035 1040 

Asn Cys Asp Leu His Leu Val Thr Phe Arg Thr Leu Ala Ser Pro Thr 
1045 1050 1055 
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Thr Tyr Glu Ala Asn Glu Arg Ser Thr Ala Ala Glu Lys Lys Ala Ala 
1060 1065 1070 

Met Val Met His Arg Val Val Pro Asp Cys Arg Ser Arg Leu Thr Leu 
1075 1080 1085 

Pro Asp Thr Ser Cys Leu Ala Thr Gly Leu Glu He Glu Pro Leu Lys 
1090 1095 1100 

Leu He Ser Thr Leu Lys Ser Ala Lys Lys Thr Ser Leu Thr Asn Leu 
1105 HIO 1115 H20 

Tyr Glu Gly Asn Lys Ala Glu Gin Phe Arg Leu Gin Pro Asn Asp He 
1125 1130 1135 

Ser Ser He Leu Val Ser Phe 
1140 



<210> 93 
<211> 1279 
<212> PRT 

<213> Rattus norvegicus 
<400> 93 

Met Ala Cys He Gly Gly Ala Gin Gly Gin Arg Gin Ala Val Glu Lys 
1 5 10 I 5 

Glu Pro Ser His Gin Gly Tyr Pro Trp Lys Pro Met Thr Asn Gly Ser 
20 25 30 

Cys Ser Glu Leu Ala Leu Leu Ser Lys Thr Arg Met Tyr Cys His Gin 
35 40 45 

Gly Cys Val Arg Pro Pro Arg Thr Asp Val Lys Asn Phe Lys Thr Thr 
50 55 60 

Thr Asp Thr Gin Ser Val Pro Gly Val Ser Met Lys Leu Lys Lys Gin 
65 70 75 80 

Val Thr Val Cys Gly Ala Ala He Phe Cys Val Ala Val Phe Ser Leu 
85 90 95 

Tyr Leu Met Leu Asp Arg Val Gin His Asp Pro Ala Arg His Gin Asn 
100 105 HO 

Gly Gly Asn Phe Pro Arg Ser Gin He Ser Val Leu Gin Asn Arg He 
115 120 125 

Glu Gin Leu Glu Gin Leu Leu Glu Glu Asn His Glu He He Ser His 
130 135 140 
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lie Lys Asp Ser Val Leu Glu Leu Thr Ala Asn Ala Glu Gly Pro Pro 
145 150 155 160 

Ala Leu Leu Pro Tyr His Thr Ala Asn Gly Ser Trp Ala Val Leu Pro 
165 170 175 

Glu Pro Arg Pro Ser Phe Phe Ser Val Ser Pro Glu Asp Cys Gin Phe 
180 185 190 

Ala Leu Gly Gly Arg Gly Gin Lys Pro Glu Leu Gin Met Leu Thr Val 
195 200 205 

Ser Glu Asp Leu Pro Phe Asp Asn Val Glu Gly Gly Val Trp Arg Gin 
210 215 220 

Gly Phe Asp lie Ser Tyr Ser Pro Asn Asp Trp Asp Ala Glu Asp Leu 
225 230 235 240 

Gin Val Phe Val Val Pro His Ser His Asn Asp Pro Gly Glu Glu Pro 
245 250 255 

Ala Gly Pro Ser Arg Ser Val Gin Gly Gly Leu Ser Gly Asp Arg Arg 
260 265 270 

Trp lie Lys Thr Phe Asp Lys Tyr Tyr Thr Glu Gin Thr Gin His lie 
275 280 285 

Leu Asn Ser Met Val Ser Lys Leu Gin Glu Asp Pro Arg Arg Arg Phe 
290 295 300 

Leu Trp Ala Glu Val Ser Phe Phe Ala Lys Trp Trp Asp Asn lie Ser 
305 310 315 320 

Ala Gin Lys Arg Ala Ala Val Arg Arg Leu Val Gly Asn Gly Gin Leu 
325 330 335 

Glu lie Ala Thr Gly Gly Trp Val Met Pro Asp Glu Ala Asn Ser His 
340 345 350 

Tyr Phe Ala Leu Val Gly Gin Leu lie Glu Gly Pro Pro Pro Val Arg 
355 360 365 

Arg Ala Val Asp Pro Phe Gly His Ser Ser Thr Met Pro Tyr Leu Leu 
370 375 380 

Arg Arg Ala Asn Leu Thr Ser Met Leu lie Gin Arg Val His Tyr Ala 
385 390 395 400 

lie Lys Lys His Phe Ala Ala Thr His Ser Leu Glu Phe Met Trp Arg 
405 410 415 

Gin Thr Trp Asp Ser Asp Ser Ser Thr Asp lie Phe Cys His Met Met 
420 425 430 
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Pro Phe Tyr Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys 
435 440 445 

lie Cys Cys Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg lie Asn 
450 455 460 

Cys Pro Trp Lys Val Pro Pro Arg Ala lie Thr Glu Ala Asn Val Ala 
465 470 475 480 

Asp Arg Ala Ala Leu Leu Leu Asp Gin Tyr Arg Lys Lys Ser Arg Leu 
485 490 495 

Phe Arg Ser Ser Val Leu Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr 
500 505 510 

Asp Lys Pro Gin Glu Trp Asp Ala Gin Phe Phe Asn Tyr Gin Arg Leu 
515 520 525 

Phe Asp Phe Leu Asn Ser Lys Pro Glu Phe His Val Gin Ala Gin Phe 
530 535 540 

Gly Thr Leu Ser Glu Tyr Phe Asp Ala Leu Tyr Lys Arg Thr Gly Val 
545 550 555 560 

Glu Pro Gly Ala Arg Pro Pro Gly Phe Pro Val Leu Ser Gly Asp Phe 
565 570 575 

Phe Ser Tyr Ala Asp Arg Glu Asp His Tyr Trp Thr Gly Tyr Tyr Thr 
580 585 590 

Ser Arg Pro Phe Tyr Lys Ser Leu Asp Arg Val Leu Glu Thr His Leu 
595 600 605 

Arg Gly Ala Glu Val Leu Tyr Ser Leu Ala Leu Ala His Ala Arg Arg 
610 615 620 

Ser Gly Leu Thr Gly Gin Tyr Pro Leu Ser Asp Tyr Ala Val Leu Thr 
625 630 635 640 

Glu Ala Arg Arg Thr Leu Gly Leu Phe Gin His His Asp Ala He Thr 
645 650 655 

Gly Thr Ala Lys Glu Ala Val Val Val Asp Tyr Gly Val Arg Leu Leu 
660 665 670 

Arg Ser Leu Val Ser Leu Lys Gin Val He He Asn Ala Ala His Tyr 
675 680 685 

Leu Val Leu Gly Asp Lys Glu Thr Tyr Ser Phe Asp Pro Arg Ala Pro 
690 695 700 

Phe Leu Gin Met Val Ser Gin Ala Trp Arg Gly Ser Gin Ser Thr Leu 
705 710 715 720 
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His Pro Ser Ala Ala Leu Val Pro Ala Ala Ala Ala Ser Ala Leu Leu 
725 730 735 

Pro Gin Arg Ala Pro Arg Phe Val Val Val Phe Asn Pro Leu Glu Gin 
740 745 750 

Glu Arg Leu Ser Val Val Ser Leu Leu Val Asn Ser Pro Arg Val Arg 
755 760 765 

Val Leu Ser Glu Glu Gly Gin Pro Leu Ser Val Gin lie Ser Val Gin 
770 775 780 

Trp Ser Ser Ala Thr Asn Met Val Pro Asp Val Tyr Gin Val Ser Val 
785 790 795 800 

Pro Val Arg Leu Pro Ala Leu Gly Leu Gly Val Leu Gin Leu Gin Pro 
805 810 815 

Asp Leu Asp Gly Pro Tyr Thr Leu Gin Ser Ser Val His Val Tyr Leu 
82 0 825 83 0 

Asn Gly Val Lys Leu Ser Val Ser Arg Gin Thr Thr Phe Pro Leu Arg 
835 840 845 

Val Val Asp Ser Gly Thr Ser Asp Phe Ala He Ser Asn Arg Tyr Met 
850 855 860 

Gin Val Trp Phe Ser Gly Leu Thr Gly Leu Leu Lys Ser Val Arg Arg 
865 " 870 875 880 

Val Asp Glu Glu Gin Glu Gin Gin Val Asp Met Lys Leu Phe Val Tyr 
885 890 895 

Gly Thr Arg Thr Ser Lys Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro 
900 905 910 

Asp Asn Glu Ala Lys Pro Tyr Val Pro Lys Lys Pro Pro Val Leu Arg 
915 920 925 

Val Thr Glu Gly Pro Phe Phe Ser Glu Val Ala Ala Tyr Tyr Glu His 
930 935 940 

Phe His Gin Val He Arg Leu Tyr Asn Leu Pro Gly Val Glu Gly Leu 
945 950 955 960 

Ser Leu Asp Val Ser Phe Gin Val Asp He Arg Asp Tyr Val Asn Lys 
965 970 975 

Glu Leu Ala Leu Arg He His Thr Asp He Asp Ser Gin Gly Thr Phe 
980 985 990 

Phe Thr Asp Leu Asn Gly Phe Gin Val Gin Pro Arg Lys Tyr Leu Lys 
995 1000 1005 
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Lys Leu Pro Leu Gin Ala Asn Phe Tyr Pro Met Pro Val Met Ala Tyr 
1010 1015 1020 

lie Gin Asp Ser Gin Arg Arg Leu Thr Leu His Thr Ala Gin Ala Leu 
1025 1030 1035 1040 

Gly Val Ser Ser Leu Gly Asn Gly Gin Leu Glu Val lie Leu Asp Arg 
1045 1050 1055 

Arg Leu Met Gin Asp Asp Asn Arg Gly Leu Gly Gin Gly Leu Lys Asp 
1060 1065 1070 

Asn Lys lie Thr Cys Asn His Phe Arg Leu Leu Leu Glu Arg Arg Thr 
1075 1080 1085 

Leu Met Ser Pro Glu Val Gin Gin Glu Arg Ser Thr Ser Tyr Pro Ser 
1090 1095 1100 

Leu Leu Ser His Met Thr Ser Met Tyr Leu Asn Thr Pro Pro Leu Val 
1105 1110 1115 1120 

Leu Pro Val Ala Lys Arg Glu Ser Thr Ser Pro Thr Leu His Ser Phe 
1125 1130 1135 

His Pro Leu Ala Ser Pro Leu Pro Cys Asp Phe His Leu Leu Asn Leu 
1140 1145 1150 

Arg Met Leu Pro Ala Glu Val Ser Val Pro Val Arg Ala Asn Pro His 
1155 1160 1165 

His Gin Ala Glu Pro Cys Leu Leu Gly Arg His Ala Ala Asp Pro Pro 
1170 1175 1180 

Pro Leu Leu Ser Leu Thr Val Phe Gin Asp Thr Leu Pro Ala Ala Asp 
1185 H90 1195 1200 

Ala Ala Leu He Leu His Arg Lys Gly Phe Asp Cys Gly Leu Glu Ala 
1205 1210 1215 

Lys Asn Leu Gly Phe Asn Cys Thr Thr Ser Gin Gly Lys Leu Ala Leu 
1220 1225 1230 

Gly Ser Leu Phe His Gly Leu Asp Val Leu Phe Leu Gin Pro Thr Ser 
1235 1240 1245 

Leu Thr Leu Leu Tyr Pro Leu Ala Ser Pro Ser Asn Ser Thr Asp He 
1250 1255 1260 

Ser Leu Glu Pro Met Glu He Ser Thr Phe Arg Leu Arg Leu Gly 
1265 1270 1275 
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<210> 94 
<211> 1149 
<212> PRT 

<213> Ciona intestinalis 
<400> 94 

Met Lys Leu Lys Arg Gin Phe Leu Phe Phe Gly Gly lie Leu Phe Phe 
15 10 15 

Gly Ser lie Trp Phe Met lie Gly Gin Leu Asp Thr Pro Asn Ser Pro 
20 25 30 

Gin Lys Val Lys Phe Ser Glu Gly Ser Glu Asn Asp Gin Val Arg Thr 
35 40 45 

Leu Gin Asp Lys Leu Ser Leu Val Glu Lys Glu Leu Leu Glu Asn Arg 
50 55 60 

Lys lie Met His Lys Val Lys Asp Ser Leu Gin Asp Met Thr Pro Met 
65 70 75 80 

Lys Asn Val His Val Pro Met Gin Arg Gly Glu lie Arg Asn Asn Val 
85 90 95 

Asn Lys Pro Val Leu Pro Leu lie Met Pro Lys Gin Phe Ala Asn Asp 
100 105 110 

Ser Arg Met Ser Asp Thr Cys Pro Val Leu Ser Tyr Ser Gly Gly Lys 
115 120 125 

Ser Asp Val Asn Met lie Asn Val Tyr Asp His Leu Pro Phe Asp Asp 
130 135 140 

Pro Asp Gly Gly Val Trp Lys Gin Gly Trp Asp He Gin Thr Ser Asp 
145 150 155 160 

Gin Glu Trp Ala Gly Arg Lys Leu Lys Val Phe He Val Pro His Ser 
165 170 175 

His Asn Asp Pro Gly Trp Leu Lys Thr Val Glu Arg Tyr Phe Ser Asp 
180 185 190 

Gin Thr Gin His He Leu Asn Asn He Val Asp Ala Leu Ser Gin Asp 
195 200 205 

Pro Ala Arg Lys Phe He Trp Ala Glu Met Ser Tyr Leu Ser Met Trp 
210 215 220 

Trp Asp He Ala Thr Pro Asp Arg Lys Gin Lys Met Gin Thr Leu Val 
225 230 235 240 

Lys Asn Gly Gin Leu Glu He Val Thr Gly Gly Trp Val Met Asn Asp 
245 250 255 
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Glu Ala Asn Thr His Tyr Phe Ala Met lie Asp Gin Leu lie Glu Gly 
260 265 270 

Met Glu Trp Leu Arg Arg Thr Leu Asn Val Val Pro Lys Ser Gly Trp 
275 280 285 

Ala lie Asp Pro Phe Gly His Thr Pro Thr Met Ala Tyr lie Leu Lys 
290 295 300 

Gin Met Lys Phe Lys Asn Met Leu lie Gin Arg Val His Tyr Ala Val 
305 310 315 320 

Lys Lys Tyr Leu Ala Gin Glu Lys Ser Leu Glu Phe Arg Trp Arg Gin 
325 330 335 

Met Trp Asp Ser Ala Ser Ser Thr Asp Met Met Cys His Leu Met Pro 
340 345 350 

Phe Tyr Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys lie 
355 360 365 

Cys Cys Gin Phe Asp Phe Ala Arg Leu Pro Gly Gly Lys He Thr Cys 
370 375 380 

Pro Trp Lys Val Pro Pro Val Ala He Thr Asp Ser Asn Val Glu Thr 
385 ' 390 395 400 

Arg Ala Gly He Leu Leu Asp Gin Tyr Arg Lys Lys Ser Lys Leu Phe 
405 410 415 

Lys Ser Asp Thr Leu Leu He He Leu Gly Asp Asp Phe Arg Tyr Ser 
420 425 430 

Leu Ser Lys Glu Thr Asn Asp Gin Phe Asp Asn Tyr Ala Arg He He 
435 440 445 

Ser Tyr Val Asn Ser His Pro Glu Leu Asn Ala Lys Leu Gin Phe Gly 
450 455 460 

Thr Leu Ser Glu Tyr Phe Asp Ala Met Lys Ser Glu Val Gly Gly Glu 
465 470 475 480 

Glu Lys Leu Pro Ala Leu Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg 
485 490 495 

Glu Asp His Tyr Trp Ser Gly Tyr Tyr Thr Ser Arg Pro Tyr His Lys 
500 505 510 

Met Gin Glu Arg Val Leu Glu Ser His Leu Arg Gly Ala Glu Met Leu 
515 520 525 

Phe Ala Leu Ser Trp Pro Lys He Gin Trp Thr Gly Leu Gly Glu Thr 
530 535 540 
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Phe Ser His Glu Leu Tyr Pro Leu Leu Val Gin Ala Arg Gin Asn Leu 
545 550 555 560 

Gly Leu Phe Gin His His Asp Gly He Thr Gly Thr Ala Lys Asp His 
565 570 575 

Val Val Val Asp Tyr Gly Asn Lys Leu Met Lys Ser Val Met Asp Ala 
580 585 590 

Lys Lys Val He Ser Tyr Ser Ala Gin Val Leu Leu Gin Glu Met He 
595 600 605 

Thr Phe Asp Pro Asn Thr Met Val Leu Asn Tyr Asp Glu Val Tyr Gin 
610 " 615 620 

Ala Gin Asn Gin Gin Pro Ala Pro Val Val Val Lys Leu Pro Thr Lys 
625 630 635 640 

Asn Glu Glu Ala Arg Lys Val Val Leu Tyr Asn Ser Leu Asp Tyr Asp 
645 650 655 

Arg Thr Gly Val Val Arg Leu He Val Thr Ser Pro Asp Val Val Val 
660 665 670 

Met Ser Glu Asn Lys Asn Val Val Pro Ser Gin Thr Ser Pro He Trp 
675 680 685 

Ser Asp Ser Thr Glu He Arg Thr Asp Gin Phe Glu Leu Val Phe Leu 
690 695 700 

Ser Thr Val Pro Ala He Gly Leu Ala Val Tyr Lys He Trp Glu Asp 
705 710 715 720 

Asn Asp Val Ala Asp Thr Thr His Ser Thr Val Lys Phe He Asn Pro 
725 730 735 

Arg Val Gly Phe Ser Lys Arg Thr Arg Ser Lys Phe Val Leu Asp Val 
740 745 750 

Glu Asp Ser Gly Glu Phe Thr He Met Asn Asp Gin Leu Val Ala His 
755 ' 760 765 

Phe Ser Gly Gin Asn Gly Met Leu Gin Ser Val Thr Thr Val Arg Asp 
770 ^ 775 780 

Asn Val Lys Thr Gin Leu Gly He Glu Phe Val Ala Tyr Thr Ser Arg 
785 790 795 800 

Asn Lys Lys Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Ala Gly Pro 
805 810 815 

Ala Gin Pro His Val Thr Glu Ser His Arg Pro Leu Val Arg He He 
820 825 830 
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Arg Gly Pro Val Met Ser Thr Val His Val Leu Leu Pro Asn Val Leu 
835 840 845 

His Lys Val Thr Leu Tyr Thr Gly Thr Gly Ala Gly Thr Gin Ser Leu 
850 855 860 

Gly Val His Val Ser Asn Asp Val Asp Val Arg Thr Gly Tyr Asp Asn 
865 870 875 880 

Lys Glu Leu Ser Met Arg Leu Asn Ser Glu Val Leu Ser Gly Ser Lys 
885 890 895 

Phe Phe Thr Asp Leu Asn Gly Phe Gin lie Gin Pro Arg Thr Thr Tyr 
900 905 910 

Ser Lys Leu Pro Leu Gin Ala Asn Phe Tyr Pro lie Pro Thr Met Ala 
915 920 925 

Phe lie Gin Asp Glu Lys Ser Arg Leu Thr Leu Met Thr Ala Gin Pro 
930 935 940 

Leu Gly Val Ala Ser Leu Lys Ser Gly Gin Leu Glu Val Val Leu Asp 
945 A 950 955 960 

Arg Arg Leu Met Gin Asp Asp Asn Arg Gly Val Gly Gin Gly Val Lys 
965 970 975 

Asp Asn Leu Pro Thr Pro Glu Ser Phe Val lie Met Leu Glu Arg Trp 
980 985 990 

Thr Ala lie Ala Ala Lys Glu Ser Lys Ser Ser Ala Lys Leu Ala Tyr 
995 1000 1005 

Pro Ser Met Ala Val Tyr Gin Ser Ser Trp Glu Leu Leu His Pro lie 
1010 1015 1020 

Arg Pro Met Ser Val Asn Gly Pro Val His Leu Lys Glu Asp Tyr Arg 
1025 1030 1035 1040 

Ser Leu Pro Gin Pro Leu Pro Cys Asp Val His Val Leu Asn Leu Arg 
1045 1050 1055 

Ala He His Ser Lys Asp Ala Val Ala Pro Thr Asp Gin Ser Ala Leu 
1060 1065 1070 

Leu Leu His Thr Val Gly Arg Glu Cys Ser Leu Asp Ala Asp Lys Tyr 
1075 1080 1085 

Phe His Pro Thr Cys Leu Met His Gly Val Glu Lys Leu Ala He Thr 
1090 1095 1100 

He Ser Thr Leu Phe Thr Asn Ser Gly Met Arg Lys Thr Ser Leu Ser 
1105 1110 1115 1120 
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Leu Gin His Asp Gly Ser Leu Leu Asp Asn Gin Gly Gly lie Thr Val 
1125 1130 1135 

Ser Pro Met Glu lie Gin Ala Tyr Lys lie Val Leu Thr 
1140 1145 



<210> 95 
<211> 1173 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 95 

Met Pro Phe Ser Ser Tyr lie Gly Asn Ser Arg Arg Ser Ser Thr Gly 
1 5 10 . 15 

Gly Gly Thr Gly Gly Trp Gly Gin Ser Leu Leu Pro Thr Ala Leu Ser 
20 25 3 0 

Lys Ser Lys Leu Ala lie Asn Arg Lys Pro Arg Lys Arg Thr Leu Val 
35 40 45 

Val Asn Phe lie Phe Ala Asn Phe Phe Val lie Ala Leu Thr Val Ser 
50 55 60 

Leu Leu Phe Phe Leu Leu Thr Leu Phe His Phe Gly Val Pro Gly Pro 
65 70 75 80 

lie Ser Ser Arg Phe Leu Thr Ser Arg Ser Asn Arg lie Val Lys Pro 
85 90 95 

Arg Lys Asn lie Asn Arg Arg Pro Leu Asn Asp Ser Asn Ser Gly Ala 
100 105 110 

Val Val Asp lie Thr Thr Lys Asp Leu Tyr Asp Arg lie Glu Phe Leu 
115 120 125 

Asp Thr Asp Gly Gly Pro Trp Lys Gin Gly Trp Arg Val Thr Tyr Lys 
130 135 140 

Asp Asp Glu Trp Glu Lys Glu Lys Leu Lys lie Phe Val Val Pro His 
145 150 155 160 

Ser His Asn Asp Pro Gly Trp Lys Leu Thr Val Glu Glu Tyr Tyr Gin 
165 170 175 

Arg Gin Ser Arg His lie Leu Asp Thr lie Val Glu Thr Leu Ser Lys 
180 185 190 

Asp Ser Arg Arg Lys Phe lie Trp Glu Glu Met Ser Tyr Leu Glu Arg 
195 200 205 
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Trp Trp Arg Asp Ala Ser Pro Asn Lys Gin Glu Ala Leu Thr Lys Leu 
210 215 220 

Val Lys Asp Gly Gin Leu Glu lie Val Gly Gly Gly Trp Val Met Asn 
225 230 235 240 

Asp Glu Ala Asn Ser His Tyr Phe Ala lie lie Glu Gin lie Ala Glu 
245 250 255 

Gly Asn Met Trp Leu Asn Asp Thr lie Gly Val lie Pro Lys Asn Ser 
260 265 270 

Trp Ala lie Asp Pro Phe Gly Tyr Ser Ser Thr Met Ala Tyr Leu Leu 
275 280 285 

Arg Arg Met Gly Phe Glu Asn Met Leu lie Gin Arg Thr His Tyr Glu 
290 295 300 

Leu Lys Lys Asp Leu Ala Gin His Lys Asn Leu Glu Tyr lie Trp Arg 
305 310 315 320 

Gin Ser Trp Asp Ala Met Glu Thr Thr Asp lie Phe Val His Met Met 
325 330 335 

Pro Phe Tyr Ser Tyr Asp lie Pro His Thr Cys Gly Pro Glu Pro Ala 
340 345 350 

lie Cys Cys Gin Phe Asp Phe Ala Arg Met Arg Gly Phe Lys Tyr Glu 
355 360 365 

Leu Cys Pro Trp Gly Lys His Pro Val Glu Thr Thr Leu Glu Asn Val 
370 375 380 

Gin Glu Arg Ala Leu Lys Leu Leu Asp Gin Tyr Arg Lys Lys Ser Thr 
385 " 390 395 400 

Leu Tyr Arg Thr Asn Thr Leu Leu lie Pro Leu Gly Asp Asp Phe Arg 
405 410 415 

Tyr lie Ser lie Asp Glu Ala Glu Ala Gin Phe Arg Asn Tyr Gin Met 
420 425 430 

Leu Phe Asp His lie Asn Ser Asn Pro Ser Leu Asn Ala Glu Ala Lys 
435 440 445 

Phe Gly Thr Leu Glu Asp Tyr Phe Arg Thr Val Arg Glu Glu Ala Asp 
450 455 460 

Arg Val Asn Tyr Ser Arg Pro Gly Glu Val Gly Ser Gly Gin Val Val 
465 470 475 480 

Gly Phe Pro Ser Leu Ser Gly Asp Phe Phe Thr Tyr Ala Asp Arg Gin 
485 490 495 
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Gin Asp Tyr Trp Ser Gly Tyr Tyr Val Ser Arg Pro Phe Phe Lys Ala 
500 505 510 

Val Asp Arg Val Leu Glu His Thr Leu Arg Gly Ala Glu lie Met Met 
515 520 525 

Ser Phe Leu Leu Gly Tyr Cys His Arg lie Gin Cys Glu Lys Phe Pro 
530 535 540 

Thr Ser Phe Thr Tyr Lys Leu Thr Ala Ala Arg Arg Asn Leu Ala Leu 
545 550 555 560 

Phe Gin His His Asp Gly Val Thr Gly Thr Ala Lys Asp Tyr Val Val 
565 570 575 

Gin Asp Tyr Gly Thr Arg Met His Thr Ser Leu Gin Asp Leu Gin lie 
580 585 590 

Phe Met Ser Lys Ala lie Glu Val Leu Leu Gly He Arg His Glu Lys 
595 600 605 

Glu Lys Ser Asp Gin Ser Pro Ser Phe Phe Glu Ala Glu Gin Met Arg 
610 615 620 

Ser Lys Tyr Asp Ala Arg Pro Val His Lys Pro He Ala Ala Arg Glu 
625 * " 630 635 640 

Gly Asn Ser His Thr Val He Leu Phe Asn Pro Ser Glu Gin Thr Arg 
645 650 655 

Glu Glu Val Val Thr Val Val Val Asn Arg Ala Glu He Ser Val Leu 
660 665 670 

Asp Ser Asn Trp Thr Cys Val Pro Ser Gin He Ser Pro Glu Val Gin 
675 680 685 

His Asp Asp Thr Lys Leu Phe Thr Gly Arg His Arg Leu Tyr Trp Lys 
690 ^ 695 700 

Ala Ser He Pro Ala Leu Gly Leu Arg Thr Tyr Phe He Ala Asn Gly 
705 710 715 720 

Asn Val Glu Cys Glu Lys Ala Thr Pro Ser Lys Leu Lys Tyr Ala Ser 
725 730 735 

Glu Phe Asp Pro Phe Pro Cys Pro Pro Pro Tyr Ser Cys Ser Lys Leu 
740 745 750 

Asp Asn Asp Val Thr Glu He Arg Asn Glu His Gin Thr Leu Val Phe 
755 760 765 

Asp Val Lys Asn Gly Ser Leu Arg Lys He Val His Arg Asn Gly Ser 
770 775 780 
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Glu Thr Val Val Gly Glu Glu lie Gly Met Tyr Ser Ser Pro Glu Ser 
785 790 795 800 

Gly Ala Tyr Leu Phe Lys Pro Asp Gly Glu Ala Gin Pro lie Val Gin 
805 810 815 

Pro Asp Gly His Val Val Thr Ser Glu Gly Leu Leu Val Gin Glu Val 
820 825 830 

Phe Ser Tyr Pro Lys Thr Lys Trp Glu Lys Ser Pro Leu Ser Gin Lys 
835 840 845 

Thr Arg Leu Tyr Thr Gly Gly Asn Thr Leu Gin Asp Gin Val Val Glu 
850 855 860 

lie Glu Tyr His Val Glu Leu Leu Gly Asn Asp Phe Asp Asp Arg Glu 
865 870 875 880 

Leu lie Val Arg Tyr Lys Thr Asp Val Asp Asn Lys Lys Val Phe Tyr 
885 890 895 

Ser Asp Leu Asn Gly Phe Gin Met Ser Arg Arg Glu Thr Tyr Asp Lys 
900 905 910 

He Pro Leu Gin Gly Asn Tyr Tyr Pro Met Pro Ser Leu Ala Phe He 
915 920 925 

Gin Gly Ser Asn Gly Gin Arg Phe Ser Val His Ser Arg Gin Ser Leu 
930 935 940 

Gly Val Ala Ser Leu Lys Glu Gly Trp Leu Glu He Met Leu Asp Arg 
945 950 955 960 

Arg Leu Val Arg Asp Asp Gly Arg Gly Leu Gly Gin Gly Val Met Asp 
965 970 975 

Asn Arg Ala Met Thr Val Val Phe His Leu Leu Ala Glu Ser Asn He 
980 985 990 

Ser Gin Ala Asp Pro Ala Ser Asn Thr Asn Pro Arg Asn Pro Ser Leu 
995 1000 1005 

Leu Ser His Leu He Gly Ala His Leu Asn Tyr Pro He Asn Thr Phe 
1010 1015 1020 

He Ala Lys Lys Pro Gin Asp He Ser Val Arg Val Pro Gin Tyr Gly 
1025 1030 1035 1040 

Ser Phe Ala Pro Leu Ala Lys Pro Leu Pro Cys Asp Leu His He Val 
1045 1050 1055 

Asn Phe Lys Val Pro Arg Pro Ser Lys Tyr Ser Gin Gin Leu Glu Glu 
1060 1065 1070 
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Asp Lys Pro Arg Phe Ala Leu lie 
1075 1080 

Ala Tyr 
1090 

Glu Pro Val Asn Phe Ser Asp Met 
1105 1110 

Val Lys Pro Thr Ser Leu Asn Leu 
1125 



Leu Asn Arg Arg Ala Trp Asp Ser 
1085 



Phe Lys Asp Leu Ala Ala Ser Lys 
1115 1120 

Leu Gin Glu Asp Met Glu lie Leu 
1130 1135 



Cys His Lys Gly Arg Gin Val Asn Cys Thr Ser Met Ala Asn 
1095 1100 



Gly Tyr Asp Asp Gin Glu Leu Pro Arg Asp Ser Ser Gin Pro Arg Glu 
1140 1145 1150 

Gly Arg Val Ser lie Ser Pro Met Glu lie Arg Ala Tyr Lys Leu Glu 
1155 1160 1165 

Leu Arg Pro His Lys 
1170 



<210> 96 
<211> 1108 
<212> PRT 

<213> Drosophila sp. 



<400> 96 
Met Leu Arg lie 
1 

Leu Leu Val Phe 
20 

Ala Ala Thr Gin 
35 

His Glu Leu Glu 
50 

Leu Arg Ala Arg 
65 

Pro Pro Leu Lys 



Val Val Gin Asp 
100 

Asp Arg Met Ser 
115 



Arg Arg Arg Phe 
5 

Leu Ser Leu Tyr 



lie Lys Pro Asn 
40 

Asn Gly Leu Gin 
55 

Leu Ala Lys Thr 
70 

Val Ala Arg Ser 
85 

Val Pro Asn Val 



Phe Lys Asp lie 
120 



Ala Leu Val lie 
10 

lie lie Leu Asn 
25 

Tyr Glu Asn lie 



Glu His Gly Glu 
60 

Ser Asn Arg Asp 
75 

Pro Arg Pro Gly 
90 

Asp Val Gin Met 
105 

Asp Gly Gly Val 



Cys Ser Gly Cys 
15 

Phe Ala Ala Pro 
30 

Glu Asn Lys Leu 
45 

Glu Met Arg Asn 



Asp Pro lie Arg 
80 

Gin Cys Gin Asp 
95 

Leu Glu Leu Tyr 
110 

Trp Lys Gin Gly 
125 
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Trp Asn lie Lys Tyr Asp Pro Leu Lys Tyr Asn Ala His His Lys Leu 
130 135 140 

Lys Val Phe Val Val Pro His Ser His Asn Asp Pro Gly Trp lie Gin 
145 150 155 160 

Thr Phe Glu Glu Tyr Tyr Gin His Asp Thr Lys His lie Leu Ser Asn 
165 170 175 

Ala Leu Arg His Leu His Asp Asn Pro Glu Met Lys Phe lie Trp Ala 
180 185 190 

Glu lie Ser Tyr Phe Ala Arg Phe Tyr His Asp Leu Gly Glu Asn Lys 
195 200 205 

Lys Leu Gin Met Lys Ser lie Val Lys Asn Gly Gin Leu Glu Phe Val 
210 215 220 

Thr Gly Gly Trp Val Met Pro Asp Glu Ala Asn Ser His Trp Arg Asn 
225 ~ 230 235 240 

Val Leu Leu Gin Leu Thr Glu Gly Gin Thr Trp Leu Lys Gin Phe Met 
245 250 255 

Asn Val Thr Pro Thr Ala Ser Trp Ala lie Asp Pro Phe Gly His Ser 
260 265 270 

Pro Thr Met Pro Tyr He Leu Gin Lys Ser Gly Phe Lys Asn Met Leu 
275 280 285 

He Gin Arg Thr His Tyr Ser Val Lys Lys Glu Leu Ala Gin Gin Arg 
290 295 300 

Gin Leu Glu Phe Leu Trp Arg Gin lie Trp Asp Asn Lys Gly Asp Thr 
305 310 315 320 

Ala Leu Phe Thr His Met Met Pro Phe Tyr Ser Tyr Asp He Pro His 
325 330 335 

Thr Cys Gly Pro Asp Pro Lys Val Cys Cys Gin Phe Asp Phe Lys Arg 
340 345 350 

Met Gly Ser Phe Gly Leu Ser Cys Pro Trp Lys Val Pro Pro Arg Thr 
355 360 365 

He Ser Asp Gin Asn Val Ala Ala Arg Ser Asp Leu Leu Val Asp Gin 
370 375 380 

Trp Lys Lys Lys Ala Glu Leu Tyr Arg Thr Asn Val Leu Leu He Pro 
385 A A 390 395 400 

Leu Gly Asp Asp Phe Arg Phe Lys Gin Asn Thr Glu Trp Asp Val Gin 
405 410 415 
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Arg Val Asn Tyr Glu Arg Leu Phe Glu His lie Asn Ser Gin Ala His 
420 ~ 425 430 

Phe Asn Val Gin Ala Gin Phe Gly Thr Leu Gin Glu Tyr Phe Asp Ala 
435 440 445 

Val His Gin Ala Glu Arg Ala Gly Gin Ala Glu Phe Pro Thr Leu Ser 
450 455 460 

Gly Asp Phe Phe Thr Tyr Ala Asp Arg Ser Asp Asn Tyr Trp Ser Gly 
465 470 475 480 

Tyr Tyr Thr Ser Arg Pro Tyr His Lys Arg Met Asp Arg Val Leu Met 
485 490 495 

His Tyr Val Arg Ala Ala Glu Met Leu Ser Ala Trp His Ser Trp Asp 
500 505 510 

Gly Met Ala Arg lie Glu Glu Arg Leu Glu Gin Ala Arg Arg Glu Leu 
515 520 525 

Ser Leu Phe Gin His His Asp Gly lie Thr Gly Thr Ala Lys Thr His 
530 535 540 

Val Val Val Asp Tyr Glu Gin Arg Met Gin Glu Ala Leu Lys Ala Cys 
545 550 555 560 

Gin Met Val Met Gin Gin Ser Val Tyr Arg Leu Leu Thr Lys Pro Ser 
565 570 575 

lie Tyr Ser Pro Asp Phe Ser Phe Ser Tyr Phe Thr Leu Asp Asp Ser 
580 585 590 

Arg Trp Pro Gly Ser Gly Val Glu Asp Ser Arg Thr Thr lie lie Leu 
595 600 605 

Gly Glu Asp lie Leu Pro Ser Lys His Val Val Met His Asn Thr Leu 
610 615 620 

Pro His Trp Arg Glu Gin Leu Val Asp Phe Tyr Val Ser Ser Pro Phe 
625 " " 630 635 640 

Val Ser Val Thr Asp Leu Ala Asn Asn Pro Val Glu Ala Gin Val Ser 
645 650 655 

Pro Val Trp Ser Trp His His Asp Thr Leu Thr Lys Thr lie His Pro 
660 665 670 

Gin Gly Ser Thr Thr Lys Tyr Arg lie lie Phe Lys Ala Arg Val Pro 
675 680 685 

Pro Met Gly Leu Ala Thr Tyr Val Leu Thr lie Ser Asp Ser Lys Pro 
690 695 700 
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Glu His Thr Ser Tyr Ala Ser Asn Leu Leu Leu Arg Lys Asn Pro Thr 
705 710 715 720 

Ser Leu Pro Leu Gly Gin Tyr Pro Glu Asp Val Lys Phe Gly Asp Pro 
725 730 735 

Arg Glu lie Ser Leu Arg Val Gly Asn Gly Pro Thr Leu Ala Phe Ser 
740 745 750 

Glu Gin Gly Leu Leu Lys Ser lie Gin Leu Thr Gin Asp Ser Pro His 
755 760 765 

Val Pro Val His Phe Lys Phe Leu Lys Tyr Gly Val Arg Ser His Gly 
770 775 780 

Asp Arg Ser Gly Ala Tyr Leu Phe Leu Pro Asn Gly Pro Ala Ser Pro 
785 ~ * 790 795 800 

Val Glu Leu Gly Gin Pro Val Val Leu Val Thr Lys Gly Lys Leu Glu 
805 810 815 

Ser Ser Val Ser Val Gly Leu Pro Ser Val Val His Gin Thr He Met 
820 825 830 

Arg Gly Gly Ala Pro Glu He Arg Asn Leu Val Asp He Gly Ser Leu 
835 840 845 

Asp Asn Thr Glu He Val Met Arg Leu Glu Thr His He Asp Ser Gly 
850 855 860 

Asp He Phe Tyr Thr Asp Leu Asn Gly Leu Gin Phe He Lys Arg Arg 
865 ^ 870 875 880 

Arg Leu Asp Lys Leu Pro Leu Gin Ala Asn Tyr Tyr Pro He Pro Ser 
885 890 895 

Gly Met Phe He Glu Asp Ala Asn Thr Arg Leu Thr Leu Leu Thr Gly 
900 905 910 

Gin Pro Leu Gly Gly Ser Ser Leu Ala Ser Gly Glu Leu Glu He Met 
915 " 920 925 

Gin Asp Arg Arg Leu Ala Ser Asp Asp Glu Arg Gly Leu Gly Gin Gly 
930 ~ 935 940 

Val Leu Asp Asn Lys Pro Val Leu His He Tyr Arg Leu Val Leu Glu 
945 ~ 950 955 960 

Lys Val Asn Asn Cys Val Arg Pro Ser Lys Leu His Pro Ala Gly Tyr 
965 970 975 

Leu Thr Ser Ala Ala His Lys Ala Ser Gin Ser Leu Leu Asp Pro Leu 
980 985 990 
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Asp Lys Phe lie Phe Ala Glu Asn Glu Trp lie Gly Ala Gin Gly Gin 
995 1000 1005 

Phe Gly Gly Asp His Pro Ser Ala Arg Glu Asp Leu Asp Val Ser Val 
1010 1015 1020 

Met Arg Arg Leu Thr Lys Ser Ser Ala Lys Thr Gin Arg Val Gly Tyr 
1025 1030 1035 1040 

Val Leu His Arg Thr Asn Leu Met Gin Cys Gly Thr Pro Glu Glu His 
1045 1050 1055 



Thr Gin Lys Leu Asp Val Cys His Leu Leu Pro Asn Val Ala Arg Cys 
1060 1065 1070 

Glu Arg Thr Thr Leu Thr Phe Leu Gin Asn Leu Glu His Leu Asp Gly 
1075 1080 1085. 

Met Val Ala Pro Glu Val Cys Pro Met Glu Thr Ala Ala Tyr Val Ser 
1090 1095 1100 



Ser His Ser Ser 
1105 



<210> 97 
<211> 1144 
<212> PRT 

<213> Homo sapiens 



<400> 97 
Met Lys Leu Ser 
1 

Val Val lie Phe 
20 

Tyr Pro Arg Asn 
35 

Ser Met Leu Gin 
50 

Asn Asn Glu lie 
65 

Glu Ser Val Glu 



Gly Ala Gly Ser 
100 



Arg Gin Phe Thr 
5 

Ser Leu Tyr Leu 



Pro Arg Arg Glu 
40 

Glu Lys lie Asp 
55 

lie Ser Asn lie 
70 

Asp Gly Pro Lys 
85 

His Leu Leu Pro 



Val Phe Gly Ser 
10 

Met Leu Asp Arg 
25 

Gly Ser Phe Pro 



His Leu Glu Arg 
60 

Arg Asp Ser Val 
75 

Ser Ser Gin Ser 
90 

Ser Gin Leu Ser 
105 



Ala lie Phe Cys 
15 

Gly His Leu Asp 
30 

Gin Gly Gin Leu 
45 

Leu Leu Ala Glu 



lie Asn Leu Ser 
80 

Asn Phe Ser Gin 
95 

Leu Ser Val Asp 
110 
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Thr Ala Asp Cys Leu Phe Ala Ser Gin Ser Gly Ser His Asn Ser Asp 
115 120 125 

Val Gin Met Leu Asp Val Tyr Ser Leu lie Ser Phe Asp Asn Pro Asp 
130 135 140 

Gly Gly Val Trp Lys Gin Gly Phe Asp lie Thr Tyr Glu Ser Asn Glu 
145 150 155 160 

Trp Asp Thr Glu Pro Leu Gin Val Phe Val Val Pro His Ser His Asn 
165 170 175 

Asp Pro Gly Trp Leu Lys Thr Phe Asn Asp Tyr Phe Arg Asp Lys Thr 
180 185 190 

Gin Tyr lie Phe Asn Asn Met Val Leu Lys Leu Lys Glu Asp Ser Arg 
195 200 205 

Arg Lys Phe lie Trp Ser Glu He Ser Tyr Leu Ser Lys Trp Trp Asp 
210 215 220 

He He Asp He Gin Lys Lys Asp Ala Val Lys Ser Leu He Glu Asn 
225 230 235 240 

Gly Gin Leu Glu He Val Thr Gly Gly Trp Val Met Pro Asp Glu Ala 
245 250 255 

Thr Pro His Tyr Phe Ala Leu He Asp Gin Leu He Glu Gly His Gin 
260 265 270 

Trp Leu Glu Asn Asn He Gly Val Lys Pro Arg Ser Gly Trp Ala He 
275 280 285 

Asp Pro Phe Gly His Ser Pro Thr Met Ala Tyr Leu Leu Asn Arg Ala 
290 295 300 

Gly Leu Ser His Met Leu He Gin Arg Val His Tyr Ala Val Lys Lys 
305 310 315 320 

His Phe Ala Leu His Lys Thr Leu Glu Phe Phe Trp Arg Gin Asn Trp 
325 330 335 

Asp Leu Gly Ser Val Thr Asp He Leu Cys His Met Met Pro Phe Tyr 
340 345 350 

Ser Tyr Asp He Pro His Thr Cys Gly Pro Asp Pro Lys He Cys Cys 
355 360 365 

Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg Phe Gly Cys Pro Trp 
370 375 380 

Gly Val Pro Pro Glu Thr He His Pro Gly Asn Val Gin Ser Arg Ala 
385 390 395 400 
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Arg Met Leu Leu 



Lys Val Leu Leu 
42 0 

Thr Glu Trp Asp 
435 

Met Asn Ser Gin 
450 

Ser Asp Phe Phe 
465 

Lys Gly Gin Ser 



Ala Asp Arg Asp 
500 

Phe Tyr Lys Arg 
515 

Glu lie Leu Tyr 
530 

Asn Lys Phe Leu 
545 

Arg Asn Leu Gly 



Lys Asp Trp Val 
580 

Met Val Leu Glu 
595 

Lys Asp Lys Leu 
610 

Met Asp Leu Lys 
625 

lie Arg Leu Ser 



Glu Gin Asp Arg 
660 

Val Gin Val Phe 
675 



Asp Gin Tyr Arg 
405 

Ala Pro Leu Gly 



Leu Gin Phe Lys 
440 

Ser Lys Phe Lys 
455 

Asp Ala Leu Asp 
470 

Met Phe Pro Val 
485 

Asp His Tyr Trp 



Met Asp Arg lie 
520 

Tyr Phe Ala Leu 
53 5 

Ser Ser Ser Leu 
550 

Leu Phe Gin His 
565 

Val Val Asp Tyr 



Lys lie lie Gly 
600 

Thr Tyr Asp Ser 
615 

Gin Lys Ser Gin 
630 

Ala Glu Pro Arg 
645 

lie Ser Leu Val 



Ser Ala Ser Gly 
680 



Lys Lys Ser Lys 
410 

Asp Asp Phe Arg 
425 

Asn Tyr Gin Gin 



Val Lys lie Gin 
460 

Lys Ala Asp Glu 
475 

Leu Ser Gly Asp 
490 

Ser Gly Tyr Phe 
505 

Met Glu Ser His 



Arg Gin Ala His 
540 

Tyr Thr Ala Leu 
555 

His Asp Ala lie 
570 

Gly Thr Arg Leu 
585 

Asn Ser Ala Phe 



Tyr Ser Pro Asp 
62 0 

Asp Ser Leu Pro 
635 

Tyr Leu Val Val 
650 

Ser Val Tyr Val 
665 

Lys Pro Val Glu 



Leu Phe Arg Thr 
415 

Tyr Cys Glu Tyr 
430 

Leu Phe Asp Tyr 
445 

Phe Gly Thr Leu 



Thr Gin Arg Asp 
480 

Phe Phe Thr Tyr 
495 

Thr Ser Arg Pro 
510 

Leu Arg Ala Ala 
525 

Lys Tyr Lys lie 



Thr Glu Ala Arg 
560 

Thr Gly Thr Ala 
575 

Phe His Ser Leu 
590 

Leu Leu lie Gly 
605 

Thr Phe Leu Glu 



Gin Lys Asn lie 
640 

Tyr Asn Pro Leu 
655 

Ser Ser Pro Thr 
670 

Val Gin Val Ser 
685 
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Ala Val Trp Asp Thr Ala Asn Thr lie Ser Glu Thr Ala Tyr Glu lie 
690 695 700 

Ser Phe Arg Ala His lie Pro Pro Leu Gly Leu Lys Val Tyr Lys lie 
705 710 715 720 

Leu Glu Ser Ala Ser Ser Asn Ser His Leu Ala Asp Tyr Val Leu Tyr 
725 730 735 

Lys Asn Lys Val Glu Asp Ser Gly lie Phe Thr He Lys Asn Met He 
740 745 750 

Asn Thr Glu Glu Gly lie Thr Leu Glu Asn Ser Phe Val Leu Leu Arg 
755 760 765 

Phe Asp Gin Thr Gly Leu Met Lys Gin Met Met Thr Lys Glu Asp Gly 
770 775 780 

Lys His His Glu Val Asn Val Gin Phe Ser Trp Tyr Gly Thr Thr He 
785 790 795 800 

Lys Arg Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Asp Gly Asn Ala 
805 810 815 

Lys Pro Tyr Val Tyr Thr Thr Pro Pro Phe Val Arg Val Thr His Gly 
820 825 830 

Arg He Tyr Ser Glu Val Thr Cys Phe Phe Asp His Val Thr His Arg 
835 840 845 

Val Arg Leu Tyr His He Gin Gly He Glu Gly Gin Ser Val Glu Val 
850 855 860 

Ser Asn He Val Asp He Arg Lys Val Tyr Asn Arg Glu He Ala Met 
86 5 870 875 880 

Lys He Ser Ser Asp He Lys Ser Gin Asn Arg Phe Tyr Thr Asp Leu 
885 890 895 

Asn Gly Tyr Gin He Gin Pro Arg Met Thr Leu Ser Lys Leu Pro Leu 
900 905 910 

*~\ 

Gin Ala Asn) Val Tyr Pro Met Thr Thr Met Ala Tyr He Gin Asp Ala 
915' 920 925 

Lys His Arg Leu Thr Leu Leu Ser Ala Gin Ser Leu Gly Val Ser Ser 
930 935 940 

Leu Asn Ser Gly Gin He Glu Val He Met Asp Arg Arg Leu Met Gin 
945 ^ 950 955 960 

Asp Asp Asn Arg Gly Leu Glu Gin Gly He Gin Asp Asn Lys He Thr 
965 970 975 
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Ala Asn Leu Phe Arg lie Leu Leu Glu Lys Arg Ser Ala Val Asn Thr 
980 985 990 

Glu Glu Glu Lys Lys Ser Val Ser Tyr Pro Ser Leu Leu Ser His lie 
995 1000 1005 

Thr Ser Ser Leu Met Asn His Pro Val lie Pro Met Ala Asn Lys Phe 
1010 1015 1020 

Ser Ser Pro Thr Leu Glu Leu Gin Gly Glu Phe Ser Pro Leu Gin Ser 
1025 1030 1035 1040 

Ser Leu Pro Cys Asp lie His Leu Val Asn Leu Arg Thr lie Gin Ser 
1045 1050 1055 

Lys Val Gly Asn Gly His Ser Asn Glu Ala Ala Leu lie Leu His Arg 
1060 1065 1070 

Lys Gly Phe Asp Cys Arg Phe Ser Ser Lys Gly Thr Gly Leu Phe Cys 
1075 1080 1085 

Ser Thr Thr Gin Gly Lys lie Leu Val Gin Lys Leu Leu Asn Lys Phe 
1090 1095 1100 

lie Val Glu Ser Leu Thr Pro Ser Ser Leu Ser Leu Met His Ser Pro 
1105 1110 1115 1120 

Pro Gly Thr Gin Asn lie Ser Glu He Asn Leu Ser Pro Met Glu He 
1125 1130 1135 

Ser Thr Phe Arg He Gin Leu Arg 
1140 



<210> 98 
<211> 1150 
<212> PRT 

<213> Mus musculus 
<400> 98 

Met Lys Leu Ser Arg Gin Phe Thr Val Phe Gly Ser Ala He Phe Cys 
15 10 15 

Val Val He Phe Ser Leu Tyr Leu Met Leu Asp Arg Gly His Leu Asp 
20 25 30 

Tyr Pro Arg Gly Pro Arg Gin Glu Gly Ser Phe Pro Gin Gly Gin Leu 
35 40 45 

Ser He Leu Gin Glu Lys He Asp His Leu Glu Arg Leu Leu Ala Glu 
50 55 60 
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Asn Asn Glu lie lie Ser Asn lie Arg Asp Ser Val lie Asn Leu Ser 
65 70 75 80 

Glu Ser Val Glu Asp Gly Pro Arg Gly Ser Pro Gly Asn Ala Ser Gin 
85 90 95 

Gly Ser lie His Leu His Ser Pro Gin Leu Ala Leu Gin Ala Asp Pro 
100 105 110 

Arg Asp Cys Leu Phe Ala Ser Gin Ser Gly Ser Gin Pro Arg Asp Val 
115 120 125 

Gin Met Leu Asp Val Tyr Asp Leu lie Pro Phe Asp Asn Pro Asp Gly 
130 135 140 

Gly Val Trp Lys Gin Gly Phe Asp lie Lys Tyr Glu Ala Asp Glu Trp 
145 150 155 160 

Asp His Glu Pro Leu Gin Val Phe Val Val Pro His Ser His Asn Asp 
165 170 175 

Pro Gly Trp Leu Lys Thr Phe Asn Asp Tyr Phe Arg Asp Lys Thr Gin 
180 185 190 

Tyr lie Phe Asn Asn Met Val Leu Lys Leu Lys Glu Asp Ser Ser Arg 
195 200 205 

Lys Phe Met Trp Ser Glu lie Ser Tyr Leu Ala Lys Trp Trp Asp lie 
210 215 220 

lie Asp lie Pro Lys Lys Glu Ala Val Lys Ser Leu Leu Gin Asn Gly 
225 230 235 240 

Gin Leu Glu lie Val Thr Gly Gly Trp Val Met Pro Asp Glu Ala Thr 
245 250 255 

Pro His Tyr Phe Ala Leu lie Asp Gin Leu lie Glu Gly His Gin Trp 
260 265 270 

Leu Glu Lys Asn Leu Gly Val Lys Pro Arg Ser Gly Trp Ala lie Asp 
275 280 285 

Pro Phe Gly His Ser Pro Thr Met Ala Tyr Leu Leu Lys Arg Ala Gly 
290 295 300 

Phe Ser His Met Leu lie Gin Arg Val His Tyr Ala lie Lys Lys His 
305 310 315 320 

Phe Ser Leu His Lys Thr Leu Glu Phe Phe Trp Arg Gin Asn Trp Asp 
325 330 335 

Leu Gly Ser Ala Thr Asp lie Leu Cys His Met Met Pro Phe Tyr Ser 
340 345 350 



115 

Tyr Asp lie Pro His Thr Cys Gly Pro Asp Pro Lys lie Cys Cys Gin 
355 360 365 

Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg Tyr Gly Cys Pro Trp Gly 
370 375 380 

Val Pro Pro Glu Ala lie Ser Pro Gly Asn Val Gin Ser Arg Ala Gin 
385 390 395 400 

Met Leu Leu Asp Gin Tyr Arg Lys Lys Ser Lys Leu Phe Arg Thr Lys 
405 410 415 

Val Leu Leu Ala Pro Leu Gly Asp Asp Phe Arg Phe Ser Glu Tyr Thr 
420 425 430 

Glu Trp Asp Leu Gin Cys Arg Asn Tyr Glu Gin Leu Phe Ser Tyr Met 
435 440 445 

Asn Ser Gin Pro His Leu Lys Val Lys He Gin Phe Gly Thr Leu Ser 
450 455 460 

Asp Tyr Phe Asp Ala Leu Glu Lys Ala Val Ala Ala Glu Lys Lys Ser 
465 470 475 480 

Ser Gin Ser Val Phe Pro Ala Leu Ser Gly Asp Phe Phe Thr Tyr Ala 
485 490 495 

Asp Arg Asp Asp His Tyr Trp Ser Gly Tyr Phe Thr Ser Arg Pro Phe 
500 505 510 

Tyr Lys Arg Met Asp Arg He Met Glu Ser Arg He Arg Ala Ala Glu 
515 520 525 

He Leu Tyr Gin Leu Ala Leu Lys Gin Ala Gin Lys Tyr Lys He Asn 
530 535 540 

Lys Phe Leu Ser Ser Pro His Tyr Thr Thr Leu Thr Glu Ala Arg Arg 
545 550 555 560 

Asn Leu Gly Leu Phe Gin His His Asp Ala He Thr Gly Thr Ala Lys 
565 570 575 

Asp Trp Val Val Val Asp Tyr Gly Thr Arg Leu Phe Gin Ser Leu Asn 
580 585 590 

Ser Leu Glu Lys He He Gly Asp Ser Ala Phe Leu Leu He Leu Lys 
595 600 605 

Asp Lys Lys Leu Tyr Gin Ser Asp Pro Ser Lys Ala Phe Leu Glu Met 
610 615 620 

Asp Thr Lys Gin Ser Ser Gin Asp Ser Leu Pro Gin Lys He He He 
625 ~ 630 635 640 
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Gin Leu Ser Ala Gin Glu Pro Arg Tyr Leu Val Val Tyr Asn Pro Phe 
645 650 655 

Glu Gin Glu Arg His Ser Val Val Ser lie Arg Val Asn Ser Ala Thr 
660 665 670 

Gly Lys Val Leu Ser Asp Ser Gly Lys Pro Val Glu Val Gin Val Ser 
675 680 685 

Ala Val Trp Asn Asp Met Arg Thr lie Ser Gin Ala Ala Tyr Glu Val 
690 695 700 

Ser Phe Leu Ala His lie Pro Pro Leu Gly Leu Lys Val Phe Lys lie 
705 710 715 720 

Leu Glu Ser Gin Ser Ser Ser Ser His Leu Ala Asp Tyr Val Leu Tyr 
725 730 735 

Asn Asn Asp Gly Leu Ala Glu Asn Gly lie Phe His Val Lys Asn Met 
740 745 750 

Val Asp Ala Gly Asp Ala lie Thr lie Glu Asn Pro Phe Leu Ala lie 
755 760 765 

Trp Phe Asp Arg Ser Gly Leu Met Glu Lys Val Arg Arg Lys Glu Asp 
770 775 780 

Ser Arg Gin His Glu Leu Lys Val Gin Phe Leu Trp Tyr Gly Thr Thr 
785 790 795 800 

Asn Lys Arg Asp Lys Ser Gly Ala Tyr Leu Phe Leu Pro Asp Gly Gin 
805 810 815 

Gly Gin Pro Tyr Val Ser Leu Arg Pro Pro Phe Val Arg Val Thr Arg 
820 825 830 

Gly Arg He Tyr Ser Asp Val Thr Cys Phe Leu Glu His Val Thr His 
835 840 845 

Lys Val Arg Leu Tyr Asn He Gin Gly He Glu Gly Gin Ser Met Glu 
850 855 860 

Val Ser Asn He Val Asn He Arg Asn Val His Asn Arg Glu He Val 
865 870 875 880 

Met Arg He Ser Ser Lys He Asn Asn Gin Asn Arg Tyr Tyr Thr Asp 
885 890 895 

Leu Asn Gly Tyr Gin He Gin Pro Arg Arg Thr Met Ser Lys Leu Pro 
900 905 910 

Leu Gin Ala Asn Val Tyr -Pro Met Cys Thr Met Ala Tyr He Gin Asp 
915 920 925 
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Ala Glu His Arg Leu Thr Leu Leu Ser Ala Gin Ser Leu Gly Ala Ser 
930 935 940 

Ser Met Ala Ser Gly Gin lie Glu Val Phe Met Asp Arg Arg Leu Met 
945 950 955 960 

Gin Asp Asp Asn Arg Gly Leu Gly Gin Gly Val His Asp Asn Lys lie 
965 970 975 

Thr Ala Asn Leu Phe Arg lie Leu Leu Glu Lys Arg Ser Ala Val Asn 
980 985 990 

Met Glu Glu Glu Lys Lys Ser Pro Val Ser Tyr Pro Ser Leu Leu Ser 
995 1000 1005 

His Met Thr Ser Ser Phe Leu Asn His Pro Phe Leu Pro Met Val Leu 
1010 1015 1020 

Ser Gly Gin Leu Pro Ser Pro Ala Phe Glu Leu Leu Ser Glu Phe Pro 
1025 1030 1035 1040 

Leu Leu Gin Ser Ser Leu Pro Cys Asp lie His Leu Val Asn Leu Arg 
1045 1050 1055 

Thr lie Gin Ser Lys Met Gly Lys Gly Tyr Ser Asp Glu Ala Ala Leu 
1060 1065 1070 

lie Leu His Arg Lys Gly Phe Asp Cys Gin Phe Ser Ser Arg Gly lie 
1075 1080 1085 

Gly Leu Pro Cys Ser Thr Thr Gin Gly Lys Met Ser Val Leu Lys Leu 
1090 1095 1100 

Phe Asn Lys Phe Ala Val Glu Ser Leu Val Pro Ser Ser Leu Ser Leu 
1105 ' 1110 1115 1120 

Met His Ser Pro Pro Asp Ala Gin Asn Met Ser Glu Val Ser Leu Ser 
1125 1130 1135 

Pro Met Glu lie Ser Thr Phe Arg lie Arg Leu Arg Trp Thr 
1140 1145 1150 



<210> 99 
<211> 1139 
<212> PRT 

<213> Homo sapiens 
<400> 99 

Met Lys Leu Lys Lys Gin Val Thr Val Cys Gly Ala Ala He Phe Cys 
15 10 15 
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Val Ala Val Phe Ser Leu Tyr Leu Met Leu Asp Arg Val Gin His Asp 
20 25 30 

Pro Thr Arg His Gin Asn Gly Gly Asn Phe Pro Arg Ser Gin lie Ser 
35 40 45 

Val Leu Gin Asn Arg lie Glu Gin Leu Glu Gin Leu Leu Glu Glu Asn 
50 55 60 

His Glu lie He Ser His He Lys Asp Ser Val Leu Glu Leu Thr Ala 
65 70 75 80 

Asn Ala Glu Gly Pro Pro Ala Met Leu Pro Tyr Tyr Thr Val Asn Gly 
85 90 95 

Ser Trp Val Val Pro Pro Glu Pro Arg Pro Ser Phe Phe Ser He Ser 
100 105 110 

Pro Gin Asp Cys Gin Phe Ala Leu Gly Gly Arg Gly Gin Lys Pro Glu 
115 120 125 

Leu Gin Met Leu Thr Val Ser Glu Glu Leu Pro Phe Asp Asn Val Asp 
130 135 140 

Gly Gly Val Trp Arg Gin Gly Phe Asp He Ser Tyr Asp Pro His Asp 
145 ^ 150 155 160 

Trp Asp Ala Glu Asp Leu Gin Val Phe Val Val Pro His Ser His Asn 
165 170 175 

Asp Pro Gly Trp He Lys Thr Phe Asp Lys Tyr Tyr Thr Glu Gin Thr 
180 185 190 

Gin His He Leu Asn Ser Met Val Ser Lys Leu Gin Glu Asp Pro Arg 
195 200 205 

Arg Arg Phe Leu Trp Ala Glu Val Ser Phe Phe Ala Lys Trp Trp Asp 
210 215 220 

Asn He Asn Val Gin Lys Arg Ala Ala Val Arg Arg Leu Val Gly Asn 
225 230 235 240 

Gly Gin Leu Glu He Ala Thr Gly Gly Trp Val Met Pro Asp Glu Ala 
245 250 255 

Asn Ser His Tyr Phe Ala Leu He Asp Gin Leu He Glu Gly His Gin 
260 265 270 

Trp Leu Glu Arg Asn Leu Gly Ala Thr Pro Arg Ser Gly Trp Ala Val 
275 280 285 

Asp Pro Phe Gly Tyr Ser Ser Thr Met Pro Tyr Leu Leu Arg Arg Ala 
290 295 300 
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' Asn Leu Thr Ser Met Leu lie Gin Arg Val His Tyr Ala He Lys Lys 
305 310 315 320 

His Phe Ala Ala Thr His Ser Leu Glu Phe Met Trp Arg Gin Thr Trp 
325 330 335 

Asp Ser Asp Ser Ser Thr Asp He Phe Cys His Met Met Pro Phe Tyr 
340 345 350 

Ser Tyr Asp Val Pro His Thr Cys Gly Pro Asp Pro Lys He Cys Cys 
355 360 365 

Gin Phe Asp Phe Lys Arg Leu Pro Gly Gly Arg He Asn Cys Pro Trp 
370 375 380 

Lys Val Pro Pro Arg Ala He Thr Glu Ala Asn Val Ala Glu Arg Ala 
385 390 395 400 

Ala Leu Leu Leu Asp Gin Tyr Arg Lys Lys Ser Gin Leu Phe Arg Ser 
405 410 415 

Asn Val Leu Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr Asp Lys Pro 
420 425 430 

Gin Glu Trp Asp Ala Gin Phe Phe Asn Tyr Gin Arg Leu Phe Asp Phe 
435 440 445 

Phe Asn Ser Arg Pro Asn Leu His Val Gin Ala Gin Phe Gly Thr Leu 
450 455 460 

Ser Asp Tyr Phe Asp Ala Leu Tyr Lys Arg Thr Gly Val Glu Pro Gly 
465 ~ ' 470 475 480 

Ala Arg Pro Pro Gly Phe Pro Val Leu Ser Gly Asp Phe Phe Ser Tyr 
485 490 495 

Ala Asp Arg Glu Asp His Tyr Trp Thr Gly Tyr Tyr Thr Ser Arg Pro 
500 505 510 

Phe Tyr Lys Ser Leu Asp Arg Val Leu Glu Ala His Leu Arg Gly Ala 
515 520 525 

Glu Val Leu Tyr Ser Leu Ala Ala Ala His Ala Arg Arg Ser Gly Leu 
530 535 540 

Ala Gly Arg Tyr Pro Leu Ser Asp Phe Thr Leu Leu Thr Glu Ala Arg 
545 ' ~ 550 555 560 

Arg Thr Leu Gly Leu Phe Gin His His Asp Ala He Thr Gly Thr Ala 
565 570 575 

Lys Glu Ala Val Val Val Asp Tyr Gly Val Arg Leu Leu Arg Ser Leu 
580 585 590 
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Val Asn Leu Lys Gin Val lie lie His Ala Ala His Tyr Leu Val Leu 
595 600 605 

Gly Asp Lys Glu Thr Tyr His Phe Asp Pro Glu Ala Pro Phe Leu Gin 
610 615 620 

Val Asp Asp Thr Arg Leu Ser His Asp Ala Leu Pro Glu Arg Thr Val 
625 630 635 640 

lie Gin Leu Asp Ser Ser Pro Arg Phe Val Val Leu Phe Asn Pro Leu 
645 650 655 

Glu Gin Glu Arg Phe Ser Met Val Ser Leu Leu Val Asn Ser Pro Arg 
660 665 670 

Val Arg Val Leu Ser Glu Glu Gly Gin Pro Leu Ala Val Gin lie Ser 
675 680 685 

Ala His Trp Ser Ser Ala Thr Glu Ala Val Pro Asp Val Tyr Gin Val 
690 695 700 

Ser Val Pro Val Arg Leu Pro Ala Leu Gly Leu Gly Val Leu Gin Leu 
705 710 715 720 

Gin Leu Gly Leu Asp Gly His Arg Thr Leu Pro Ser Ser Val Arg lie 
725 730 735 

Tyr Leu His Gly Arg Gin Leu Ser Val Ser Arg His Glu Ala Phe Pro 
740 745 750 

Leu Arg Val lie Asp Ser Gly Thr Ser Asp Phe Ala Leu Ser Asn Arg 
755 760 765 

Tyr Met Gin Val Trp Phe Ser Gly Leu Thr Gly Leu Leu Lys Ser lie 
770 775 780 

Arg Arg Val Asp Glu Glu His Glu Gin Gin Val Asp Met Gin Val Leu 
785 ~ 790 795 800 

Val Tyr Gly Thr Arg Thr Ser Lys Asp Lys Ser Gly Ala Tyr Leu Phe 
805 810 815 

Leu Pro Asp Gly Glu Ala Ser Pro Thr Ser Pro Arg Ser Pro Pro Cys 
820 825 830 

Cys Val Ser Leu Lys Ala Leu Ser Ser Gin Arg Trp Leu Arg Thr Met 
835 840 845 

Ser Thr Phe Thr Arg Arg Ser Gly Phe Thr lie Cys Gin Gly Trp Arg 
850 855 860 

Gly Cys Leu Trp Thr Tyr His Pro Trp Trp Thr Ser Gly Thr Thr Ser 
865 870 875 880 
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Thr Arg Ser Trp Pro Cys Thr Ser lie Gin Thr Ser Thr Ala Arg Val 
885 890 895 

Gin Pro Arg Arg Tyr Leu Lys Lys Leu Pro Leu Gin Ala Asn Phe Tyr 
900 905 910 

Pro Met Pro Val Met Ala Tyr lie Gin Asp Ala Gin Lys. Arg Leu Thr 
915 920 925 

Leu His Thr Ala Gin Ala Leu Gly Val Ser Ser Leu Lys Asp Gly Gin 
930 935 940 

Leu Glu Val lie Leu Asp Arg Arg Leu Met Gin Asp Asp Asn Arg Gly 
945 950 955 960 

Leu Gly Gin Gly Leu Lys Asp Asn Lys Arg Thr Cys Asn Arg Phe Arg 
965 970 975 

Leu Leu Leu Glu Arg Arg Thr Val Gly Ser Glu Val Gin Asp Ser His 
980 985 990 

Ser Thr Ser Tyr Pro Ser Leu Leu Ser His Leu Thr Ser Met Tyr Leu 
995 1000 1005 

Asn Ala Pro Ala Leu Ala Leu Pro Val Ala Arg Met Gin Leu Pro Gly 
1010 1015 1020 

Pro Gly Leu Arg Ser Phe His Pro Leu Ala Ser Ser Leu Pro Cys Asp 
1025 ^ 1030 1035 1040 

Phe His Leu Leu Asn Leu Arg Thr Leu Gin Ala Glu Glu Asp Thr Leu 
1045 1050 1055 

Pro Ser Ala Glu Thr Ala Leu lie Leu His Arg Lys Gly Phe Asp Cys 
1060 1065 1070 

Gly Leu Glu Ala Lys Asn Leu Gly Phe Asn Cys Thr Thr Ser Gin Gly 
1075 1080 1085 

Lys Val Ala Leu Gly Ser Leu Phe His Gly Leu Asp Val Val Phe Leu 
1090 1095 1100 

Gin Pro Thr Ser Leu Thr Leu Leu Tyr Pro Leu Ala Ser Pro Ser Asn 
1105 1110 1H5 1120 

Ser Thr Asp Val Tyr Leu Glu Pro Met Glu He Ala Thr Phe Arg Leu 
1125 1130 1135 

Arg Leu Gly 
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<210> 100 
<211> 1130 
<212> PRT 

<213> Spodoptera frugiperda 
<400> 100 

Met Arg Thr Arg Val Leu Arg Cys Arg Pro Phe Ser Thr Arg lie Leu 
15 10 15 

Leu Leu Leu Leu Phe Val Leu Ala Phe Gly Val Tyr Cys Tyr Phe Tyr 
20 25 30 

Asn Ala Ser Pro Gin Asn Tyr Asn Lys Pro Arg lie Ser Tyr Pro Ala 
35 40 45 

Ser Met Glu His Phe Lys Ser Ser Leu Thr His Thr Val Lys Ser Arg 
50 55 60 

Asp Glu Pro Thr Pro Asp Gin Cys Pro Ala Leu Lys Glu Ser Glu Ala 
65 70 75 80 

Asp lie Asp Thr Val Ala lie Tyr Pro Thr Phe Asp Phe Gin Pro Ser 
85 90 95 

Trp Leu Arg Thr Lys Glu Phe Trp Asp Lys Ser Phe Glu Asp Arg Tyr 
100 105 110 

Glu Arg lie His Asn Asp Thr Thr Arg Pro Arg Leu Lys Val lie Val 
115 120 125 

Val Pro His Ser His Asn Asp Pro Gly Trp Leu Lys Thr Phe Glu Gin 
130 135 140 

Tyr Phe Glu Trp Lys Thr Lys Asn lie lie Asn Asn lie Val Asn Lys 
145 150 155 160 

Leu His Gin Tyr Pro Asn Met Thr Phe lie Trp Thr Glu lie Ser Phe 
165 170 175 

Leu Asn Ala Trp Trp Glu Arg Ser His Pro Val Lys Gin Lys Ala Leu 
180 185 190 

Lys Lys Leu lie Lys Glu Gly Arg Leu Glu lie Thr Thr Gly Gly Trp 
195 200 205 

Val Met Pro Asp Glu Ala Cys Thr His lie Tyr Ala Leu lie Asp Gin 
210 215 220 

Phe lie Glu Gly His His Trp Val Lys Thr Asn Leu Gly Val lie Pro 
225 230 235 240 

Lys Thr Gly Trp Ser lie Asp Pro Phe Gly His Gly Ala Thr Val Pro 
245 250 255 
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Tyr Leu Leu Asp Gin Ser Gly Leu Glu Gly Thr lie lie Gin Arg lie 
260 265 270 

His Tyr Ala Trp Lys Gin Trp Leu Ala Glu Arg Gin lie Glu Glu Phe 
275 280 285 

Tyr Trp Leu Ala Ser Trp Ala Thr Thr Lys Pro Ser Met lie Val His 
290 295 300 

Asn Gin Pro Phe Asp lie Tyr Ser lie Lys Ser Thr Cys Gly Pro His 
305 310 315 320 

Pro Ser lie Cys Leu Ser Phe Asp Phe Arg Lys lie Pro Gly Glu Tyr 
325 330 335 

Ser Glu Tyr Thr Ala Lys His Glu Asp lie Thr Glu His Asn Leu His 
340 345 350 

Ser Lys Ala Lys Thr Leu He Glu Glu Tyr Asp Arg He Gly Ser Leu 
355 360 365 

Thr Pro His Asn Val Val Leu Val Pro Leu Gly Asp Asp Phe Arg Tyr 
370 375 380 

Glu Tyr Ser Val Glu Phe Asp Ala Gin Tyr Val Asn Tyr Met Lys Met 
385 390 395 400 

Phe Asn Tyr He Asn Ala His Lys Glu He Phe Asn Ala Asp Val Gin 
405 410 415 

Phe Gly Thr Pro Leu Asp Tyr Phe Asn Ala Met Lys Glu Arg His Gin 
420 425 430 

Asn He Pro Ser Leu Lys Gly Asp Phe Phe Val Tyr Ser Asp He Phe 
435 440 445 

Ser Glu Gly Lys Pro Ala Tyr Trp Ser Gly Tyr Tyr Thr Thr Arg Pro 
450 455 460 

Tyr Gin Lys He Leu Ala Arg Gin Phe Glu His Gin Leu Arg Ser Ala 
465 470 475 480 

Glu He Leu Phe Thr Leu Val Ser Asn Tyr He Arg Gin Met Gly Arg 
485 490 495 

Gin Gly Glu Phe Gly Ala Ser Glu Lys Lys Leu Glu Lys Ser Tyr Glu 
500 505 510 

Gin Leu He Tyr Ala Arg Arg Asn Leu Gly Leu Phe Gin His His Asp 
515 520 525 

Ala He Thr Gly Thr Ser Lys Ser Ser Val Met Gin Asp Tyr Gly Thr 
530 535 540 



124 

Lys Leu Phe Thr Ser Leu Tyr His Cys lie Arg Leu Gin Glu Ala Ala 
545 550 555 560 

Leu Thr Thr lie Met Leu Pro Asp Gin Ser Leu His Ser Gin Ser lie 
565 570 575 

lie Gin Ser Glu Val Glu Trp Glu Thr Tyr Gly Lys Pro Pro Lys Lys 
580 585 590 

Leu Gin Val Ser Phe lie Asp Lys Lys Lys Val lie Leu Phe Asn Pro 
595 600 605 

Leu Ala Glu Thr Arg Thr Glu Val Val Thr Val Arg Ser Asn Thr Ser 
610 615 620 

Asn lie Arg Val Tyr Asp Thr His Lys Arg Lys His Val Leu Tyr Gin 
625 ~ 630 635 640 

Tie Met Pro Ser lie Thr lie Gin Asp Asn Gly Lys Ser lie Val Ser 
645 650 655 

Asp Thr Thr Phe Asp He Met Phe Val Ala Thr He Pro Pro Leu Thr 
660 665 670 

Ser He Ser Tyr Lys Leu Gin Glu His Thr Asn Thr Ser His His Cys 
675 680 685 

Val He Phe Cys Asn Asn Cys Glu Gin Tyr Gin Lys Ser Asn Val Phe 
690 695 700 

Gin He Lys Lys Met Met Pro Gly Asp He Gin Leu Glu Asn Ala Val 
705 ^ 710 715 720 

Leu Lys Leu Leu Val Asn Arg Asn Thr Gly Phe Leu Arg Gin Val Tyr 
725 730 735 

Arg Lys Asp He Arg Lys Arg Thr Val Val Asp Val Gin Phe Gly Ala 
740 745 750 

Tyr Gin Ser Ala Gin Arg His Ser Gly Ala Tyr Leu Phe Met Pro His 
755 760 765 

Tyr Asp Ser Pro Glu Lys Asn Val Leu His Pro Tyr Thr Asn Gin Asn 
770 775 780 

Asn Met Gin Asp Asp Asn He He He Val Ser Gly Pro He Ser Thr 
785 790 795 800 

Glu He Thr Thr Met Tyr Leu Pro Phe Leu Val His Thr He Arg He 
805 810 815 

Tyr Asn Val Pro Asp Pro Val Leu Ser Arg Ala He Leu Leu Glu Thr 
820 825 830 
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Asp Val Asp Phe Glu Ala Pro Pro Lys Asn Arg Glu Thr Glu Leu Phe 
835 840 845 

Met Arg Leu Gin Thr Asp lie Gin Asn Gly Asp lie Pro Glu Phe Tyr 
850 855 860 

Thr Asp Gin Asn Gly Phe Gin Tyr Gin Lys Arg Val Lys Val Asn Lys 
865 870 875 880 

Leu Gly lie Glu Ala Asn Tyr Tyr Pro lie Thr Thr Met Ala Cys Leu 
885 890 895 

Gin Asp Glu Glu Thr Arg Leu Thr Leu Leu Thr Asn His Ala Gin Gly 
900 905 910 

Ala Ala Ala Tyr Glu Pro Gly Arg Leu Glu Val Met Leu Asp Arg Arg 
915 920 925 

Thr Leu Tyr Asp Asp Phe Arg Gly lie Gly Glu Gly Val Val Asp Asn 
930 935 940 

Lys Pro Thr Thr Phe Gin Asn Trp lie Leu lie Glu Ser Met Pro Gly 
945 950 955 960 

Val Thr Arg Ala Lys Arg Asp Thr Ser Glu Pro Gly Phe Lys Phe Val 
965 970 975 

Asn Glu Arg Arg Phe Gly Pro Gly Gin Lys Glu Ser Pro Tyr Gin Val 
980 985 990 

Pro Ser Gin Thr Ala Asp Tyr Leu Ser Arg Met Phe Asn Tyr Pro Val 
995 1000 1005 

Asn Val Tyr Leu Val Asp Thr Ser Glu Val Gly Glu lie Glu Val Lys 
1010 1015 1020 

Pro Tyr Gin Ser Phe Leu Gin Ser Phe Pro Pro Gly lie His Leu Val 
1025 1030 1035 1040 

Thr Leu Arg Thr lie Thr Asp Asp Val Leu Glu Leu Phe Pro Ser Asn 
1045 1050 1055 

Glu Ser Tyr Met Val Leu His Arg Pro Gly Tyr Ser Cys Ala Val Gly 
1060 1065 1070 

Glu Lys Pro Val Ala Lys Ser Pro Lys Phe Ser Ser Lys Thr Arg Phe 
1075 1080 1085 

Asn Gly Leu Asn lie Gin Asn He Thr Ala Val Ser Leu Thr Gly Leu 
1090 1095 1100 

Lys Ser Leu Arg Pro Leu Thr Gly Leu Ser Asp He His Leu Asn Ala 
1105 1110 1115 1120 
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Met Glu Val Lys Thr Tyr Lys lie Arg Phe 
1125 1130 



<210> 101 
<211> 1010 
<212> PRT 

<213> Homo sapiens 
<400> 101 

Met Gly Tyr Ala Arg Ala Ser Gly Val Cys Ala Arg Gly Cys Leu Asp 
1 - 5 10 15 

Ser Ala Gly Pro Trp Thr Met Ser Arg Ala Leu Arg Pro Pro Leu Pro 
20 25 30 

Pro Leu Cys Phe Phe Leu Leu Leu Leu Ala Ala Ala Gly Ala Arg Ala 
35 40 45 

Gly Gly Tyr Glu Thr Cys Pro Thr Val Gin Pro Asn Met Leu Asn Val 
50 55 60 

His Leu Leu Pro His Thr His Asp Asp Val Gly Trp Leu Lys Thr Val 
65 70 75 80 

Asp Gin Tyr Phe Tyr Gly He Lys Asn Asp He Gin His Ala Gly Val 
85 90 95 

Gin Tyr He Leu Asp Ser Val He Ser Ala Leu Leu Ala Asp Pro Thr 
100 * 105 HO 

Arg Arg Phe He Tyr Val Glu He Ala Phe Phe Ser Arg Trp Trp His 
115 120 125 

Gin Gin Thr Asn Ala Thr Gin Glu Val Val Arg Asp Leu Val Arg Gin 
130 135 140 

Gly Arg Leu Glu Phe Ala Asn Gly Gly Trp Val Met Asn Asp Glu Ala 
145 150 155 160 

Ala Thr His Tyr Gly Ala He Val Asp Gin Met Thr Leu Gly Leu Arg 
165 170 175 

Phe Leu Glu Asp Thr Phe Gly Asn Asp Gly Arg Pro Arg Val Ala Trp 
180 185 190 

His He Asp Pro Phe Gly His Ser Arg Glu Gin Ala Ser Leu Phe Ala 
195 200 205 

Gin Met Gly Phe Asp Gly Phe Phe Phe Gly Arg Leu Asp Tyr Gin Asp 
210 * 215 220 
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Lys Trp Val Arg Met Gin Lys Leu Glu Met Glu Gin Val Trp Arg Ala 
225 230 235 240 

Ser Thr Ser Leu Lys Pro Pro Thr Ala Asp Leu Phe Thr Gly Val Leu 
245 250 255 



Pro Asn Gly Tyr Asn Pro Pro Arg Asn Leu Cys Trp Asp Val Leu Cys 
260 265 270 

Val Asp Gin Pro Leu Val Glu Asp Pro Arg Ser Pro Glu Tyr Asn Ala 
275 280 285 

Lys Glu Leu Val Asp Tyr Phe Leu Asn Val Ala Thr Ala Gin Gly Arg 
290 295 300 

Tyr Tyr Arg Thr Asn His Thr Val Met Thr Met Gly Ser Asp Phe Gin 
305 310 315 320 

Tyr Glu Asn Ala Asn Met Trp Phe Lys Asn Leu Asp Lys Leu lie Arg 
325 330 335 

Leu Val Asn Ala Gin Gin Ala Lys Gly Ser Ser Val His Val Leu Tyr 
340 345 350 

Ser Thr Pro Ala Cys Tyr Leu Trp Glu Leu Asn Lys Ala Asn Leu Thr 
355 360 365 

Trp Ser Val Lys His Asp Asp Phe Phe Pro Tyr Ala Asp Gly Pro His 
370 375 380 

Gin Phe Trp Thr Gly Tyr Phe Ser Ser Arg Pro Ala Leu Lys Arg Tyr 
385 390 395 400 

Glu Arg Leu Ser Tyr Asn Phe Leu Gin Val Cys Asn Gin Leu Glu Ala 
405 410 415 

Leu Val Gly Leu Ala Ala Asn Val Gly Pro Tyr Gly Ser Gly Asp Ser 
420 425 430 

Ala Pro Leu Asn Glu Ala Met Ala Val Leu Gin His His Asp Ala Val 
435 440 445 

Ser Gly Thr Ser Arg Gin His Val Ala Asn Asp Tyr Ala Arg Gin Leu 
450 455 460 

Ala Ala Gly Trp Gly Pro Cys Glu Val Leu Leu Ser Asn Ala Leu Ala 
465 * " " 470 475 480 

Arg Leu Arg Gly Phe Lys Asp His Phe Thr Phe Cys Gin Gin Leu Asn 
4 85 4 90 4 95 

lie Ser lie Cys Pro Leu Ser Gin Thr Ala Ala Arg Phe Gin Val lie 
500 505 510 
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Val Tyr Asn Pro Leu Gly Arg Lys Val Asn Trp Met Val Arg Leu Pro 
515 • 520 525 

Val Ser Glu Gly Val Phe Val Val Lys Asp Pro Asn Gly Arg Thr Val 
530 535 540 

Pro Ser Asp Val Val lie Phe Pro Ser Ser Asp Ser Gin Ala His Pro 
545 550 555 560 

Pro Glu Leu Leu Phe Ser Ala Ser Leu Pro Ala Leu Gly Phe Ser Thr 
565 570 575 

Tyr Ser Val Ala Gin Val Pro Arg Trp Lys Pro Gin Ala Arg Ala Pro 
580 585 590 

Gin Pro lie Pro Arg Arg Ser Trp Ser Pro Ala Leu Thr lie Glu Asn 
595 600 605 

Glu His lie Arg Ala Thr Phe Asp Pro Asp Thr Gly Leu Leu Met Glu 
610 615 620 

lie Met Asn Met Asn Gin Gin Leu Leu Leu Pro Val Arg Gin Thr Phe 
625 630 635 640 

Phe Trp Tyr Asn Ala Ser He Gly Asp Asn Glu Ser Asp Gin Ala Ser 
645 650 655 

Gly Ala Tyr He Phe Arg Pro Asn Gin Gin Lys Pro Leu Pro Val Ser 
660 665 670 

Arg Trp Ala Gin He His Leu Val Lys Thr Pro Leu Val Gin Glu Val 
675 680 685 

His Gin Asn Phe Ser Ala Trp Cys Ser Gin Val Val Arg Leu Tyr Pro 
690 695 700 

Gly Gin Arg His Leu Glu Leu Glu Trp Ser Val Gly Pro He Pro Val 
705 " 710 715 720 

Gly Asp Thr Trp Gly Lys Glu Val He Ser Arg Phe Asp Thr Pro Leu 
725 730 735 

Glu Thr Lys Gly Arg Phe Tyr Thr Asp Ser Asn Gly Arg Glu He Leu 
740 745 750 

Glu Arg Arg Arg Asp Tyr Arg Pro Thr Trp Lys Leu Asn Gin Thr Glu 
755 760 765 

Pro Val Ala Gly Asn Tyr Tyr Pro Val Asn Thr Arg He Tyr He Thr 
770 775 780 

Asp Gly Asn Met Gin Leu Thr Val Leu Thr Asp Arg Ser Gin Gly Gly 
785 790 795 800 



129 



Ser Ser Leu Arg Asp Gly Ser Leu Glu Leu Met Val His Arg Arg Leu 
805 810 815 

Leu Lys Asp Asp Gly Arg Gly Val Ser Glu Pro Leu Met Glu Asn Gly 
820 825 830 

Ser Gly Ala Trp Val Arg Gly Arg His Leu Val Leu Leu Asp Thr Ala 
835 840 845 

Gin Ala Ala Ala Ala Gly His Arg Leu Leu Ala Glu Gin Glu Val Leu 
850 855 860 

Ala Pro Gin Val Val Leu Ala Pro Gly Gly Gly Ala Ala Tyr Asn Leu 
865 870 875 880 

Gly Ala Pro Pro Arg Thr Gin Phe Ser Gly Leu Arg Arg Asp Leu Pro 
885 890 895 

Pro Ser Val His Leu Leu Thr Leu Ala Ser Trp Gly Pro Glu Met Val 
900 905 910 

Leu Leu Arg Leu Glu His Gin Phe Ala Val Gly Glu Asp Ser Gly Arg 
915 920 925 

Asn Leu Ser Ala Pro Val Thr Leu Asn Leu Arg Asp Leu Phe Ser Thr 
930 935 940 

Phe Thr lie Thr Arg Leu Gin Glu Thr Thr Leu Val Ala Asn Gin Leu 
945 ~ 950 955 960 

Arg Glu Ala Ala Ser Arg Leu Lys Trp Thr Thr Asn Thr Gly Pro Thr 
965 970 975 

Pro His Gin Thr Pro Tyr Gin Leu Asp Pro Ala Asn lie Thr Leu Glu 
980 985 990 

Pro Met Glu lie Arg Thr Phe Leu Ala Ser Val Gin Trp Lys Glu Val 
995 1000 1005 



Asp Gly 
1010 



<210> 102 
<211> 1062 
<212> PRT 

<213> Homo sapiens 



<400> 102 

Met Ala Ala Ala Pro Phe Leu Lys His Trp Arg Thr Thr Phe Glu Arg 
15 10 15 



130 



Val Glu Lys Phe Val Ser Pro lie Tyr Phe Thr Asp Cys Asn Leu Arg 
20 25 30 

Gly Arg Leu Phe Gly Ala Ser Cys Pro Val Ala Val Leu Ser Ser Phe 
35 40 45 

Leu Thr Pro Glu Arg Leu Pro Tyr Gin Glu Ala Val Gin Arg Asp Phe 
50 55 60 

Arg Pro Ala Gin Val Gly Asp Ser Phe Gly Pro Thr Trp Trp Thr Cys 
65 70 75 80 

Trp Phe Arg Val Glu Leu Thr lie Pro Glu Ala Trp Val Gly Gin Glu 
85 90 95 

Val His Leu Cys Trp Glu Ser Asp Gly Glu Gly Leu Val Trp Arg Asp 
100 105 110 

Gly Glu Pro Val Gin Gly Leu Thr Lys Glu Gly Glu Lys Thr Ser Tyr 
115 120 125 

Val Leu Thr Asp Arg Leu Gly Glu Arg Asp Pro Arg Ser Leu Thr Leu 
130 135 140 

Tyr Val Glu Val Ala Cys Asn Gly Leu Leu Gly Ala Gly Lys Gly Ser 
145 150 155 160 

Met lie Ala Ala Pro Asp Pro Glu Lys lie Phe Gin Leu Ser Arg Ala 
165 170 175 

Glu Leu Ala Val Phe His Arg Asp Val His Met Leu Leu Val Asp Leu 
180 185 190 

Glu Leu Leu Leu Gly lie Ala Lys Gly Leu Gly Lys Asp Asn Gin Arg 
195 200 205 

Ser Phe Gin Ala Leu Tyr Thr Ala Asn Gin Met Val Asn Val Cys Asp 
210 215 220 

Pro Ala Gin Pro Glu Thr Phe Pro Val Ala Gin Ala Leu Ala Ser Arg 
225 230 235 240 

Phe Phe Gly Gin His Gly Gly Glu Ser Gin His Thr lie His Ala Thr 
245 250 255 

Gly His Cys His lie Asp Thr Ala Trp Leu Trp Pro Phe Lys Glu Thr 
260 265 270 

Val Arg Lys Cys Ala Arg Ser Trp Val Thr Ala Leu Gin Leu Met Glu 
275 280 285 

Arg Asn Pro Glu Phe lie Phe Ala Cys Ser Gin Ala Gin Gin Leu Glu 
290 295 300 
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Trp Val Lys Ser Arg Tyr Pro Gly Leu Tyr Ser Arg lie Gin Glu Phe 
305 310 315 320 

Ala Cys Arg Gly Gin Phe Val Pro Val Gly Gly Thr Trp Val Glu Met 
325 330 335 

Asp Gly Asn Leu Pro Ser Gly Glu Ala Met Val Arg Gin Phe Leu Gin 
340 345 350 

Gly Gin Asn Phe Phe Leu Gin Glu Phe Gly Lys Met Cys Ser Glu Phe 
355 360 365 

Trp Leu Pro Asp Thr Phe Gly Tyr Ser Ala Gin Leu Pro Gin lie Met 
370 375 380 

His Gly Cys Gly lie Arg Arg Phe Leu Thr Gin Lys Leu Ser Trp Asn 
385 390 395 400 

Leu Val Asn Ser Phe Pro His His Thr Phe Phe Trp Glu Gly Leu Asp 
405 410 415 

Gly Ser Arg Val Leu Val His Phe Pro Pro Gly Asp Ser Tyr Gly Met 
420 425 430 

Gin Gly Ser Val Glu Glu Val Leu Lys Thr Val Ala Asn Asn Arg Asp 
435 440 445 

Lys Gly Arg Ala Asn His Ser Ala Phe Leu Phe Gly Phe Gly Asp Gly 
450 455 460 

Gly Gly Gly Pro Thr Gin Thr Met Leu Asp Arg Leu Lys Arg Leu Ser 
465 ^ 470 475 480 

Asn Thr Asp Gly Leu Pro Arg Val Gin Leu Ser Ser Pro Arg Gin Leu 
4 85 4 90 4 95 

Phe Ser Ala Leu Glu Ser Asp Ser Glu Gin Leu Cys Thr Trp Val Gly 
500 505 510 

Glu Leu Phe Leu Glu Leu His Asn Gly Thr Tyr Thr Thr His Ala Gin 
515 520 525 

lie Lys Lys Gly Asn Arg Glu Cys Glu Arg lie Leu His Asp Val Glu 
530 535 540 

Leu Leu Ser Ser Leu Ala Leu Ala Arg Ser Ala Gin Phe Leu Tyr Pro 
545 550 555 560 

Ala Ala Gin Leu Gin His Leu Trp Arg Leu Leu Leu Leu Asn Gin Phe 
565 570 575 

His Asp Val Val Thr Gly Ser Cys He Gin Met Val Ala Glu Glu Ala 
580 585 590 
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Met Cys His Tyr Glu Asp lie Arg Ser His Gly Asn Thr Leu Leu Ser 
595 ^ 600 605 

Ala Ala Ala Ala Ala Leu Cys Ala Gly Glu Pro Gly Pro Glu Gly Leu 
610 615 620 

Leu lie Val Asn Thr Leu Pro Trp Lys Arg lie Glu Val Met Ala Leu 
625 630 635 640 

Pro Lys Pro Gly Gly Ala His Ser Leu Ala Leu Val Thr Val Pro Ser 
645 650 655 

Met Gly Tyr Ala Pro Val Pro Pro Pro Thr Ser Leu Gin Pro Leu Leu 
660 665 670 

Pro Gin Gin Pro Val Phe Val Val Gin Glu Thr Asp Gly Ser Val Thr 
675 680 685 

Leu Asp Asn Gly lie lie Arg Val Lys Leu Asp Pro Thr Gly Arg Leu 
690 695 700 

Thr Ser Leu Val Leu Val Ala Ser Gly Arg Glu Ala lie Ala Glu Gly 
705 710 715 720 

Ala Val Gly Asn Gin Phe Val Leu Phe Asp Asp Val Pro Leu Tyr Trp 
725 730 735 

Asp Ala Trp Asp Val Met Asp Tyr His Leu Glu Thr Arg Lys Pro Val 
740 745 750 

Leu Gly Gin Ala Gly Thr Leu Ala Val Gly Thr Glu Gly Gly Leu Arg 
755 760 765 

Gly Ser Ala Trp Phe Leu Leu Gin lie Ser Pro Asn Ser Arg Leu Ser 
770 775 780 

Gin Glu Val Val Leu Asp Val Gly Cys Pro Tyr Val Arg Phe His Thr 
785 790 795 800 

Glu Val His Trp His Glu Ala His Lys Phe Leu Lys Val Glu Phe Pro 
805 810 815 

Ala Arg Val Arg Ser Ser Gin Ala Thr Tyr Glu lie Gin Phe Gly His 
820 825 830 

Leu Gin Arg Pro Thr His Tyr Asn Thr Ser Trp Asp Trp Ala Arg Phe 
835 840 845 

Glu Val Trp Ala His Arg Trp Met Asp Leu Ser Glu His Gly Phe Gly 
850 855 860 

Leu Ala Leu Leu Asn Asp Cys Lys Tyr Gly Ala Ser Val Arg Gly Ser 
865 870 875 880 
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lie Leu Ser Leu Ser Leu Leu Arg Ala Pro Lys Ala Pro Asp Ala Thr 
885 890 895 

Ala Asp Thr Gly Arg His Glu Phe Thr Tyr Ala Leu Met Pro His Lys 
900 905 910 

Gly Ser Phe Gin Asp Ala Gly Val lie Gin Ala Ala Tyr Ser Leu Asn 
915 920 925 

Phe Pro Leu Leu Ala Leu Pro Ala Pro Ser Pro Ala Pro Ala Thr Ser 
930 935 940 

Trp Ser Ala Phe Ser Val Ser Ser Pro Ala Val Val Leu Glu Thr Val 
945 950 955 960 

Lys Gin Ala Glu Ser Ser Pro Gin Arg Arg Ser Leu Val Leu Arg Leu 
965 970 975 

Tyr Glu Ala His Gly Ser His Val Asp Cys Trp Leu His Leu Ser Leu 
980 985 990 

Pro Val Gin Glu Ala lie Leu Cys Asp Leu Leu Glu Arg Pro Asp Pro 
995 1000 1005 

Ala Gly His Leu Thr Ser Gly Gin Pro Pro Glu Ala His Leu Phe Ser 
1010 1015 1020 

Leu Pro Ser Ala Val Pro Val Ala Arg Ala Ser Ala Ser Ala Thr Leu 
1025 1030 1035 1040 

Ser Pro Trp Gly Trp Gly Phe Val Cys Arg Arg Leu Trp Gly Leu Leu 
1045 1050 1055 



lie Ser Ala Ser Pro Ala 
1060 



<210> 103 
<211> 26 
<212> DNA 

<213> Saccharomyces cerevisiae 
<220> 

<221> modif ied_base 
<222> (9) 

<223> a, c, g or t 
<220> 

<221> modif ied_base 

<222> (12) 

<223> a, c, g or t 
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<220> 

<221> modif ied_base 

<222> (18) 

<223> a, c, g or t 

<400> 103 

taytggmgng tngarcynga yathaa 



<210> 104 
<211> 20 
<212> DNA 

<213> Saccharomyces cerevisiae 
<220> 

<2 21> modif ied_base 
<222> (6) 

<223> a, c, g or t 
<220> 

<221> modif ied_base 

<222> (12) 

<223> a, c, g or t 

<400> 104 

gcrtcncccc anckytcrta 



<210> 105 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 105 
His Asp Glu Leu 
1 



<210> 106 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 
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<400> 106 
Lys Asp Glu Leu 
1 



<210> 107 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 107 

gcggccgcgg atccccgggt accgagctcg aattcact 



<210> 108 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 108 

ggggcgcgcc ttaattaacg acctgcaggc atgcaagctt ggcgtaatca tggtcat 



<210> 109 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 109 

ttcctcgaga ttcaagcgaa tgagaataat g 



<210> 110 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 
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<400> 110 

ttgcggccgc gaagttttta aaggaaagag ata 33 



<210> 111 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 111 

ggcgcgccga gcccgctgac gccaccatcc gtgagaagag ggc 



<210> 112 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 112 

atgtggcggc ggccgccacc atgaacacta tccacataat aaaattaccg cttaactacg 60 



<210> 113 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 113 

ggcgcgcccc acgcctagca cttttatgga atctacgcta ggtac 



<210> 114 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 



1 
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<400> 114 

agtaaaatgc ggccgccacc atgctgctta ccaaaaggtt ttcaaagctg ttc 53 



<210> 115 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 115 

ggcgcgcccc gacgtgttct catccatgta tttgtttgta atgac 45 



<210> 116 
<211> 25 
<212> DNA 

<213> Rattus norvegicus 
<400> 116 

ttcctcactg cagtcttcta taact 



<210> 117 
<211> 26 
<212> DNA 

<213> Rattus norvegicus 
<400> 117 

tggagaccat gaggttccgc atctac 



<210> 118 
<211> 35 
<212> DNA 

<213> Rattus norvegicus 
<400> 118 

ttggcgcgcc tccctagtgt accagttgaa ctttg 



<210> 119 
<211> 32 
<212> DNA 

<213> Rattus norvegicus 
<400> 119 

gattaattaa ctcactgcag tcttctataa ct 



32 



